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Indole derivatives as 5-HT receptor antagonist 

This invention relates to compounds having phaimacological acdvity, 
processes for their preparation, to coinposidons containing them and to their use in 
S the treatment of CNS disorders. 

WO 94/04533 (SmithKline Beecham pic) describes indole and indoline 
denvadves which are described as possessing SHT2C recqptor antagonist activity. A 
structurally distinct class of compounds has now been discovered, which have been 
found to have SHT2C receptor antagonist acdvity. Certain compounds of the 
10 invention also exhibit 5HT2B antagonist activity. 5HT2C/2B receptor antagonists are 
believed to be of potential use in the treatment of CNS disorders such as anxiety, 
depression, epilepsy, obsessive compulsive disorders, migraine, Alzhcimcrs disease, 
sleep disorders, feeding disorders such as anorexia and bulimia, panic attacks, 
wididrawal from drug abuse such as cocaine, ethanol, nicotine and benzodiazepines, 
1 5 schizophrenia, and also disorders associated with spinal trauma and/or head injury 
such as hydrocephalus. Compounds of the invention are also expected to be of use in 
the treatment of certain GI disorders such as IBS as well as microvascular diseases 
such as macular oedema and retinopathy. 

The present invention therefore provides, in a first a^ct, a compound of 
20 formula G) a salt thereof: 




(I) 



wherein: 

25 PLamdP? are indcpeiidendy phenyl, aronaaric or partially saturated monocyclic or 
bicyclic heterocyclic rings containing up to three heteroatoms selected from lutrogen, 
oxygen or sulphur; 

A is a bond, a chain of 1 to 5 atoms optionally substituted by C1.5 aUcyl or A is an 
optionally substituted phenyl or an optionally substituted 5- to 7-membaed 
30 heterocyclic ring containing up to three heteroatoms selected from nitrogen, oxygen 
or sulphur, 

r1 and r2 groups are each independendy hydrogen, Cj.s alkyl optionally substimted 
by NR^2r13^ C2.6 alkenyl, C2-6 alkynyl. C1.6 alkylthio, cyano. nitro. halogen. 
CF3, C2F5, NR12r13, CONR12r13, NR12cX)R13, S(0)pNRl2Rl3, CHO, OCF3, 

1 
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SCF3. COR^\ CH^OR^^ C02R^'* or OR^^ where p is 1 or 2 and R^^, r13 and 
r14 are indq)endently hydrogen, Ci.g alkyl, optionally substituted aryi or optionally 
substituted arylCj.galkyl; 
n and m arc independently 0, 1 or 2; 
5 r3 is hydrogen or Ci-g alkyl; 
r4 is a group of formula (i): 




10 in which: 

X and Y are both nitrogen, one is nitrogen and the other is carbon or a CR5 group or 
one is a CR^ group and the other is carbon or a CR^ group; 
r5, r6, r7 and R* groups arc independently hydrogen, C1.6 alkyl optionally 
substimted by one or more fluorine atoms, C2-6 alkenyU C3.6 cycloalkyl, €3.5 

15 cycloalkylCi.6alkoxy, alkynyl, C3.6 cycloalkyloxy, €3^ cycloalkyl-Ci.g 
alkyl, C1.6 alkylthio, C3.6 cycloalkylthio, C3.6 cycloalkyl-Ci.6 alkylthio, 
Ci.6alkoxy, hydroxy, halogen, nitro, 00=3, SCF3, SO2CF3, SO2F, foimyl, C2.6 
alkanoyl, cyano, optionally substituted phenyl or thienyl, NR12r13, C0NR12r13 or 
C02R1^ where where r12, r13 and R^^ are as defined for R^; or R^ and R'' form 

20 part of an optionally substituted 5- or 6-membered carbocyclic or heterocyclic ring; 
r9 and rIO are indepcndentiy hydrogen ot Ci-g alkyl; or 
R^ is a group of formula (ii): 



r" 




in which X and Y are both nitrogen, one is nitrogen and the other is a CR5 group or X 
and Y are both CR5 groups and r5, r6 r7 and R^ are as defined in formula Q); and 
30 r1 1 is hydrogen or €1.5 alkyl, or 
r4 is a group of formula (iii): 

2 
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(iii) 

in which R^, r7, X and Y are as defined in fonnula (i) and Z is O, S, CH2 or NR^^ 
5 where R^^ is hydrogen or C1.6 alkyl. 

C1.6 Alkyl groups, whether alone or as part of another group, may be straight 
chain or branched. 

Suitably A is a bond or a chain of 1 to 5 atoms optionally substituted by 
C1.6 alkyl. Examples of such chains include (CH2)pX or X{CH^^ where p is 1 to 4 
10 and X is CO. O, S(0)x where xisOto2orAisNR, CONR. NRCO, NRCONR, CO. 
CH(OH), Ci-galkyl, CH=CH, CH=CF, CF=CF, O, S(0)x where x is 1 or 2. NR, or 
NRSO2 where R is hydrogen or C 1.5 alkyl. Preferably A is a bond or a group 
CH20,OCH2.orO. 

Suitably A is an optionaUy substituted phenyl group or an optionally 
1 5 substituted 5- or 6-membcred heterocyclic ring containing up to three heteioatoms 
selected from nitrogen, oxygen or sulphur. Preferably A is thiazolyl. isothiazolyl. 
oxazolyl, isoxazolyl. thiadiazolyl, triazolyl, pyridyl, pyrimidyl or pyrazinyl. Most 
preferably A is thiazolyl. Optional substituents when A is a phenyl or a hetoiocyclic 
group include those groups R^ and R^ listed above 
20 The urea moiety can be attached to a carbon or any available nitrogen atom of 

the ring P^, preferably it is attached to a caifoon atom. Suitable moieties when the 
rings P^ and P^ are S-membered aromatic heterocyclic rings include isothiazolyl, 
isoxazolyl. thiadiazolyl. oxadiazolyl and uiazolyl. Suitable moieties when the rings 
and p2 are 6-membered aromatic heterocyclic rings include, for example, pyridyl. 
25 pyrimidyl or pyrazinyl. Optional substituents for P^ and p2 groups include those 
groups r1 and r2 listed above 

When A is a bond, pl is preferably phenyl, pyridyl, pyrimidyl, pyrazinyl or 
pyridazinyl, preferably phenyl or pyridyl, in particular 3-pyridyl. 

When A is a chain of 1 to 5 atoms, P^ is preferably phenyl or pyridyl and P^ 
30 is preferably phenyl or pyridyl, in particular 3-pyiidyl. 

When A is an optionally substituted phenyl group or an optionally substimted 
5- or 6-membered aromatic heterocyclic ring, P^ is preferably phenyl or pyridyl and 
p2 is preferably phenyl or pyiidyl, in particular 3-pyridyl. 
Preferably R^ is hydrogen or methyl. 
35 Preferably r2 is hydrogen , halogen, methyl, CF3 or OCF3. 

Preferably R^ is hydrogen. 
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Preferably is a group of fonnula (i). Preferably X and Y form part of a 
phenyl ring, that is to say one of X or Y is carbon and the other is a CH group or both 
of X and Y are CH groups. Most preferably R"* is a group of fonnula (A): 




in which and are as defined in fonnula (i). 

Suitably R^ and R^ groups are indepcndendy hydrogen. Ci-g alkyl 
optionally substituted by one or more fluorine atoms for example CF3 or C2F5, 

10 C2-6 alkenyl, C3.6 cycloalkyl, C3.6 cycloalkylCi.6alkoxy. C2-6 alkynyl, €3.5 
cycloalkyloxy. C3.6 cycloalkyl-Ci.6 alkyl. C1.6 alkyltiiio, C3.6 cycloalkylduo, 
C3.6 cycloalkyl-Ci.6 alkylthio, Ci.6alkoxy, hydroxy, halogen, nitro, CF3. C2F5, 
OCF3, SCF3, SO2CF3, SO2F, fonnyl, C2-6 alkanoyl, cyano, optionally substituted 
phenyl or tiiienyl, NR12r13. CONR12r13 or CO2RI* where r12 r13 and rI^ are 

15 as defined for r1; or R^ and R'' form part of an optionally substituted 5- or 
6-mcmbcred carbocyclic or heterocyclic ring. Examples of such rings include 
cyclopentane and dihydrofiiran rings. 

Preferably R^ is trifluoronaetiiyl or halogen and R'' is C1.6 alkoxy, in 
particular mcdioxy, Ci-ealkyltiiio. in particular mediyltiiio or Ci.^ alkyl in particular 

20 metiiyl. 

Suitably n and m are independentiy 0, 1 or 2. Preferably n and m are both 1. 

Particular compounds of the invention include: 
l-[(3-Pyridyl)-3-phenyl carbanaoyl]-5-metiioxy-6-trifluoromethyl indoline, 
l-[(4-Pyridyl)-3-phenyl carbamoyl]-5-metiiyltfiio-6-tiifluorometiiyl indoline, 
25 l-((3-Pyridyl)-3-phenyl carbamoyl]-5-metiiyltiuo-6-trifluorometiiyl indoline, 
1 -[(3-Pyridyl)-4-phenyl carbamoyl]-5-mctiioxy-6-trinurometiiylindoline, 
l-[(4-Pyridyl)-4-phenyl carbamoyl]-5-metiioxy-6-trifluorometiiyl indoline, 
l-I(2-Pyridyl)-3-phenyl carbanjoyl]-5-metiioxy-6-trifluoromethyl indoline, 
l.[4-Metiiyl-3-(3-Pyridyl)-phenylcarbamoyl]-5-medioxy-6-trifluorometiiyl indoline, 
30 i-p.Fluoro-5-(3-pyridyl)phcnylcaibamoyll-5-metiioxy-6-trifluoromctiiyl indoline, 
l-[2-Ruoro-5-(3-pyridyl) phenyl carbamoyl]-5-metiioxy-6-trifluorometiiyl indoline. 
l-(5-Phenyl pyrid-3-yl carbamoyl)-5-medioxy-6-tiifluorometiiyl indoline. 
l-(5-Phenyl pyrid -3-yl carbamoyl)-5-metiiylthio-6-trifluorometiiyl indoline, 
l.[5-(3-Pyridyl)-pyrid-3-yl carbanioyl]-5-metijoxy-6-trifluoromcthyl indoline, 

4 
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l-[5-(4-TrifluoromethylphenyI)-pyrid-3-yIcarbamoyl]-5-mcthoxy-^ 
indoline, 

l.[5.(4.Mcthylphenyl)-pyrid-3y] carbainoyl]-5-incthoxy-6-irifluoronjetbyl indoline, 
l-[5-(2-Thicnyl)-pyrid-3-yl carbainoyll-5-niethoxy-6-trifluoroincthyl indoline, 
5 1 -[5-(3-Thienyl)-pyrid-3-yl carbainoyl]-5-niethoxy-6-trifluoromethyl indoline. 
l-[5-(2-Pynolyl>pyrid-3-yl cart)ainoyl)-5-methoxy-6-txifluoroinethyl indoline, 
l-[5-(4-Pyridyl)-pyrid-3-yl carbainoyl]-5-methoxy-6-trifluoromcthyl indoline, 
l-[2-{3-Pyridyl)-thia20l-4-yl carbainpyl]-5-methoxy-6-trifluo«Hnethyl indoline, 
l-[2-(2.Pyridyl)-thien-5-yl cart)ainoyl]-5-mcthoxy-6-trifluoroincthyl indoline, 
10 i-(3-Fluoro-5-(4-methyl-3-pyridyl)phenylcarbanioyl)-5-mcthoxy-6- 
trifluQromcthylindoline, 

l-(5-(2,6-Difluorophenyl)-3-pyridylcarbamoyl)-5-methoxy-6- 
trifluoromethylindoline, 

6-Chlo«>-5-methyl-l-(4-methyl-3-(pyrid-3-yl)-phcnylMrbainoyl)indo^^ 
15 l-(4-Methyl-3-(pyrid-3-yl) phenylcarbamoyl)-5-thiomethyl-6-trifluoiomethyl 
indoline, 

l-(3-HuorD-5-(pyiid-3-yl)phcnylcarbaxnoyl)-5-thiomethyl-6-triflucaomediyl- 
indoline, 

l-(4-CMoro-3-(pyrid-3-yl)phcnylcaibanMyl)-5-methoxy-6-tiifluoromethylindoline, 
20 5-Mcthoxy-lK5-n»thyl-(l,2-4-oxadia2ol-3-yl)-phenylcarbamoyl)-6-tiifluoix>methyl 
indoline, 

l-t4-Methyl-3-(4-methyl-3-pyridyI)phcnylcarbanK>yi]-5-n»thoxy-6-trifluoromethyl 
indoline, 

l-[5-Btomo-3-(pyrid-3-yl)phcnylcaiimK>yl)-5-mcthoxy-^tiifluoiranethylindol^^^ 
25 l-[4-t-Butyl-3-(pyrid-3-yl)phenylcarbamoyl]-5-methoxy-6-trifluoiomcthylindoline, 
l-[4-Methoxy-3-(pyiid-3-yl)phenylcarbamoyl]-5-methoxy-6-triflaoron«thylindoli^^ 
l-[5-Fluoro-4-methoxy-3-(pyrid-3-yl)phenylcarbamoyl]-5-methoxy-6- 
trifluoromeihylindolinc, 

l-[3-Biomo-4-niethyl-5-(3-pyridyl)phenylcarbamoyl]-5-methoxy-6- 
30 tiifluoiomethylindoline, 

1 .[3.(4.1soquinolyl)phcnylcarbainoyll-5-methoxy-6-nifluoromethyl indoline, 

l-[5-(4-Methyl-3-pyridyl)-pyrid-3-ylcarbamoyl]-5-methoxy-6- 

trifluoromethylindoline, 

l-[6-(3-PyridyI)-pyrid-3-ylcarbamoyl]-5-methoxy-6-trifluoromediylindoline, 
35 i.[5-(2-Furyl)-pyrid-3-ylcarbamoyl-5-niethoxy-6-trifluoromediyl indoline, 

l.[2-(Pyrazinyl)-thia2ol-4-ylcarbamoylJ-5-methoxy-6-trifluoromethyl-indoline, 

l.[3-(5-Pyriinidyl)phenylcarbanioyI]-5-niethoxy-6-trifluoroinethyl-indoline, 

l-[3-(4-Methyl-3-pyridyl)phenylcarbanioyl]-5-methoxy-6-trifluoromethylindoline, 
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l-[5-EthyI-3-(pyrid-3-yl)phenylcarbainoyI]-5-methoxy-6-trifluoronMthyli^ 

5- Mcthoxy- 1 -[5-phcny l-3-(pyrid-3-yl)phenylcaxban3oyl]-6-trifluoromethyl indoline, 

6- Chloro-5-incthyl-l-[4-methyl-3-(4-nicthyl-3-pyridyl)phenyl carbamoyl] indoline, 
l-[3-(pyiid-3-ylaimnocailx>nyl>phcnylcarban»yl]-5-methoxy-6-trifluor^ 

5 indoline, 

l-[3-(Pyrid-3-ylaniinocarbonyl>phenylcart)anK)yl]-5-niethylthio-6-trifluoromethyl- 
indoline, 

l-(3-(Pyrid-4-ylaminocartx)nyl>phenylcarbamoyl]-5-methylthio-6-trifluon)niethyl 
indoline, 

10 1 -[4-(Pyrid-3-ylaminocaitx)nyl)-phenylcart)anioyl]-5-nKthylduo-6-trifluoro 
indoline, 

l-[4-(Pyrid-4-ylaminocarbonyl>phcnylcaii)amoyl]-5-mcthyltWo-6-trifluoromeA^ 
indoline, 

l-[3-(3-pyridylcarbonyl)phcnylcarbanK>yl]-5-niethoxy-6-tiifluoroniethyl indoline, 
15 143-(Pyrid-3-yl-aniinosulphonyl>phenylcarbanioyl]5-medioxy-6-trifluoroinethyl- 
indoline, 

5-Metiiylthio-6-trifluoromethyl- 1 -[6-(pyiidin-3-yloxy)pyiidin-3- 
ylcarbamoyl)]indoline, 

5-Methoxy-6-trifluoromctiiyl-l-[6-(pyridin-3-yloxy)pyridin-3-ylcaibanioyl]indoline, 
20 5-Methoxy-6-trifluoromcdiyl- 1 -[4-(pyridin-4-ylmethyloxy)phenyl 
carbamoyljindoline, 

S-Methoxy-6-tiifluoiomethyl- 1 -[6-(pyridin-4-ylmethyloxy)pyiidin-3- 
ylcarbamoyl]indoline, 

5-Mctiiylthio-6-trifluoroniethyl- 1 -[4-(pyrid-4-yl-metiiylainino carbonyl)phenyl 
25 carbamoyljindoline, 

Trans-5-Methylthio-6-mfluon>methyl-l-{4-[2-cthenyl-(4-pyridyl)]-phenyl 
carbamoyl ) -indoline, 

5-Methylthio-6-trifluoromediyl- 1 - { 4-t2-ethyl(4-pyridyl)]phenyl carbamoyl }indoline. 
l-(l-(4-Pyridyl)-5-indo]ylc3rbainoyl)-5-aiedioxy-6-trifluoiomethylindoline, 
30 5-Medioxy-6-tiifluoromethyl-l-[4-(pyridin-4-ylduomethyl)phenyl 
carbamoyl]indoIine, 

5-Mcthoxy-6-tiifluoromethyl-l-[4-(pyridin-4-ylsulphonylmetiiyl) 
phenylcarbamoyl]indoline, 

5-Methoxy-6-trifluoromethyl-l-[4-(pyridin-4-ylmethylthio)phenyl 
35 carbamoyl]indoline, 

5-Methylthio-6-trifluoromethyl-l-[(6-phenoxy)-3-pyridylcarbamoyl]-indoline, 
5-Meihoxy-6-trifluoromethyM-[2-(pyridin-3-yloxy)pyridin-4-ylcaibamoyl)]indolinc, 
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5-Methylthio-6-trifluoromethyl-l-[6-(2-inethylpyridiii-3-yloxy) pyridin-3- 
ylcarbamoyl]indoline, 

5-Mcthylthi(>-6-irmuoromethyl-l-[6-(6-methylpyridin-3-yloxy)pyridin-3- 

ylcarbamoyljindolinc, 
5 5-Mcthoxy-6-trmuon>methyl-l-t6-(pyridin-3-ylthio)pyridin-3-ylcarbam^ 
5-Methylthio-6-tiifluoronKthyl.l-[4-(pyrid-3-ylmethyl)ainido phenyl 
carbamoyl]indoline, 

5-Methylthio-6-trifluoroinethyI- 1 -[3-(pyrid-4-ylniethyl) amidophenylcarbamoyl] 
indoline, 

10 5-Methylthio-6-trifluoroniethyl- 1 -[4-(pyrid-2-ylinethyl) amidophenylcarbamoyl] 
indoline, 

l-(l-(3-Pyridylmethyl>5-indolylcaibanMyl)-5-methoxy-6-tiifluoromethylindoline, 
l-(l-(4-Pyiidyhnethyl)-5-indolylcarbanK)yl)-5-mcthoxy-6-trifluoromethylindol^^^ 
l-(l-(3-pyridyl)-5-indolylcarbamoyl)-5-methoxy-6-trifluoromethylindoline, 
15 5-Mcthylthio-6-trifluoromethyl-l-{3-[2-(3-pyridyl)tMazol-4-yl]phenylcarbanioyl) 
indoline, 

5-MethyltMo-6-trinuoroniethyl-l-{4-[2-(4-pyridyl>thiazol-4-yl]phenyl 
carbamoyl }indoline, 

5-Methylthio-6-tiinuoromethyH-{4-[2-(3-pyridyl)-thiazol-4- 

20 yl]phenylcarbamoyl) indoline, 

l-[4-HuOTO-3-(3-pyridyl)phenyIcaibamoyl]-5-methoxy-6-trifluoromethyl indoline. 

l-[3-Fluoro-5-(pyrimidin-5-yl)phenylcarban3oyl]-5-methoxy-6-trifluoromediyl 

indoline, 

l-[4-Chloro-3-(4-methyl-3-pyridyl)phenylcarbamoyl]-5-medioxy-6- 

25 trifluoromethylindoline, 

l.[2,3-Dihydro-7-(pyrid-3-yl)benrofuran-5-ylcaibamoyl]-5-methoxy-6- 

trifluoromediyl indoline, 

5-Methoxy-6-trifluoromethyl-l-[6-(2-mcthylpyridin-3-yloxy)pyiidin-3- 

ylcarbamoyl]indoline, 
30 5-Methoxy-6-trifluoronjethyl-l-[6-(4-methylpyridin-3-yloxy)pyridin-3- 
ylcarbamoyl]indoline, 

and pharmaceudcally acceptable salts thereof. 

Further preferred compounds are those of examples 83 - 177 and 
phannaceudcally acceptable salts thereof. 
35 The compounds of the formula (I) can forai acid addition salts with acids, 

such as conventional pharmaceutically acceptable acids, for example maleic, 
hydrochloric, hydrobromic, phosphoric, acetic, fumaric, salicylic, citric, lactic, 
mandelic, tartaric and metiianesulphonic. Prcfened salts are mesylate salts. 
7 
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Compounds of formula (I) may also f onn N-oxides or solvates such as 
hydrates, and the invention also extends to these forms. When Teferred to herein, it is 
understood that the term 'compound of formula (I)' also includes these forms. 

Certain compounds of formula (I) are capable of existing in stereoisomeric 
5 forms including enantiomen and the invention extends to each of these 

stereoisomeric forms and to mixtures thereof including racemates. The different 
stereoisomeric forms may be separated one from the other by the usual methods, or 
any given isomer may be obtained by stereospecific or asymmetric synthesis. The 
invention also extends to any tautomeric forms and mixtures thereof. 
10 The present invention also provides a process for the preparation of a 

compound of formula (I) or a phannaceutically acceptable salt thereof, which process 
compiises: 

(a) the coupling of a compound of fonnula (11); 



15 




(ID 

with a compound of formula (III); 

20 d-r4' cm) 

wherein A, and are as defined in formula (I) , C and D contain the appropriate 
functional group(s) necessary to form the moiety -NR^'CO when coupled, the 
variables R^', r2', r3' and R^' are R^ r2, r3 and R^ respectively, as defined in 
25 formula (I), or groups convertible thereto, and thereafter optionally and as necessary 
and in any appropriate order, converting any R^', R^', r3' and R*', when other than 
r1, r2, r3 and R'* respectively toRl, r2, r3 and R'*, interconverting R^, r2, r3 
and R^ and forming a phannaceutically acceptable salt thereof; or 
(b) the coupling of a compound of formula (IV); 

30 

av) 

with a compound of formula (V); 

35 

8 
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(V) 

5 wherein , P^, R^', R^', r3' and R^' axe as defined above and E and G contain the 
^)propriatc functional gn>up(s) necessary to form the A moiety when coupled and 
thereafter optionally and as necessary and in any qipropiiate order, converting any 
r1', r2', r3' and R^', when other than R*. R2, r3 and R^ respectively to Rl, r2, r3 
and r4, inteiconverting r1. r2, r3 and R^ and forming a phaimaceutically 

10 acceptable salt 

Suitable examples of groups C and D include: 

(i) C is -N=C=0 and D is hydrogen, 

(ii) C is -NR3'C0L and D is hydrogen, 

(iii) Cis-NHR3'andDisCOL,or 
15 (iv) C is halogen and D is .C0NHR3' 

wherein r3' is as defined above and L is a leaving group. Examples of suitable 

leaving groups L include halogen such as chloio, biomo, imidazole, phenoxy or 

phenylthio optionally substimted, for example, with halogen. 

Suitable examples of a group r2' which are convertible to r2, include 
20 alkoxycaibonyl and benzyloxy or para-methoxybenzyloxy which are converted to the 

group where R^ is hydroxy using conventioiud conditions. 

InterconversionsofR^R^andR^ are caiiied out by convoitional 

procedures. For example halo can be introduced by selective halogenation of the 

ring pl using conventional conditions. It should be appreciated that it may be 
25 necessary to protect any R^ to r3 hydrogen variables which are not required to be 

interconverted. 

Suitable protecting groups and methods for their attachment and removal are 
conventional in the art of organic chemistry, such as those described in Greene T.W. 
•Protective groups in organic synthesis' New Yoric, Wiley (1981 ). 
30 Compounds of formula (11) and (HI) may be prepared according to known 

methods or analogous to known methods, for example using the procedures described 
in WO 95/01976. Compounds of formula (H) in which C is NHj, NOj or COjH can 
be prepared by reacting a compound of fomula (VI) with a compound of formula 
(Vn): 

9 
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(VI) (VD) 
in which R^', R^', and are as defined in formula (U) and T and Q contain the 
apppropriate functional groups necessary to form the A group. For example 

a) when A is a bond, one of T and Q is B(OH)2 or Sn(Bu)3 and the odier is 
halogen or OTf (see for example Adv. HcL C3ienL 1995, SL 306). 

b) when A is a chain, one of T and Q is an acid chloride and the other is 
amino, or one of T and Q is hydroxy and the other is chloro or chloromethyl; or 

c) when A is a heterocyclic ring, one of T and Q is a diioamide group and 
die other is BiCHjCJO. 

Compounds of formula (III) may be prepared according to known methods 
or analogous to known methods, for example 

a) from the appropriate aniline via indole formation (Nordlander [JOC, 
1981. 778] or Sundberg [JOC 1984, 249] routes) followed by reduction of the indole 
ring using sodium cyanoborohydride. It wiU be appreciated that in certain cases a 
mixture of indoles will be formed which can be separated at this stage or at a later 
stage. 

b) from the appropriate ortho-mediyl nitrobenzene via indole formadon 
(Leimgruber procedure Org Syn Cdl vol VII, p34) followed by reduction of the 
indole ring. 

c) by aromadc substitudon of a suitably protected indoleAndoline precursor, 
for example alkylthio groups maybe introduced by thiocyanadon of the indoline ring 
followed by hydrolysis and alkylation, or 

d) From the appropriate nitrobenzene via indole formation by aromatic 
nucleophilic substitution (J.Med. Chem. 1990, 2089) followed by reduction of the 
indole using NaCNBHs. 

Novel intermediates of formula (III) also form part of the invention. 

Suitable examples of reactions of compounds of formulae (TV) and (V) are 
those where E and G are the same as T and Q respectively in compounds of formulae 
(VT) and (VE) above. Compounds of formula (TV) are commercially available or can 
be prepared using standard procedures. Compounds of formula (V) can be prepared 
using standard procedures such as those outlined in WO 94/04533 or WO 95/01976. 



10 
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Phanoaceutically acceptable salts may be prepared conventionally by 
reaction with the iq>propiiate acid or acid derivative. N-oxides may be formed 
conventionally by reaction with hydrogen peroxide or percaiboxylic acids. 

Compounds of formula (I) and their pharmaceudcally acceptable salts have 
5 5HT2B/2C receptor antagonist activity and are believed to be of potential use fo the 
treatment or prqphylasis of CNS disorders such as anxiety, depression, epilepsy, 
obsessive compulsive disorders, migraine. Alzheimers disease, sleep disorders, 
feeding disorders such as anorexia and bulimia, panic attacks, withdrawal from drug 
abuse such as cocaine, ethanol, nicotine and benzodiazepines, schizophrenia, and also 
10 disorders associated with spinal trauma and/or head injury such as hydrocephalus. 
Compounds of the invention are also expected to be of use in the treatment of certain 
GI disorders such as IBS as well as microvascular diseases such as macular oedema 
and retinopathy. 

Thus the invention also provides a conopound of formula (I) or a 
IS pharmaceudcally acceptable salt tiiereof, for use as a tiio^^tic substance, in 
particular in die treatment or prophylaxis of the above disorders. 

The invention further provides a metiiod of treatment or prophylaxis of the 
above disorders, in mammals including humans, which comprises administering to 
the sufferer a therapeutically effective amount of a compound of formula (I) or a 
20 pharmaceudcally acceptable salt diereof. 

In another aspect, the invention provides the use of a compound of formula 
(I) or a pharmaceudcally acceptable salt thereof in tiie manufacture of a medicament 
for the treatment or prophylaxis of the above disorders. 

The present invention also provides a pharmaceutical conqx>sition, which 
25 comprises a conq>ound of formula (I) or a pharmaceudcally acceptable salt thereof, 
and a pharmaceudcally acceptable carrier. 

A pharmaceutical composition of the invention, which may be prepared by 
admixture, suitably at ambient temperature and amoospheric pressure, is usually 
adapted for oral, parenteral or rectal administration and, as such, may be in the form 
30 of tablets, capsules, oral liquid preparations, powders, granules, lozenges, 
rcconstimtable powders, injectable or infiisable solutions or suspensions or 
suppositories. Orally administrable compositions are generally preferred. 

Tablets and capsules for oral administration may be in unit dose form, and 
may contain conventional excipients, such as binding agents, fillers, tabletting 
35 lubricants, disintegrants and acceptable wetting agents. The tablets may be coated 
according to methods well known in normal pharmaceutical practice. 

Oral liquid preparations may be in die form of, for example, aqueous or oily 
suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry 
11 
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product for itconstitution with water or other suitable vehicle before use. Such liquid 
preparations may contain conventional additives such as suspending agents, 
emulsifying agents, non-aqueous vehicles (which may include edible oils), 
preservatives, and, if desired, conventional flavourings or colourants. 

For parenteral administration, fluid unit dosage foxms are prepared utilising a 
compound of the invention or phannaceutically acceptable salt thereof and a sterile 
vehicle. The compound, depending on the vehicle and concentration used, can be 
either suspended or dissolved in the vehicle. In preparing solutions, the compound 
can be dissolved for injection and filter sterilised before filling into a suitable vial or 
ampoule and sealing. Advantageously, adjuvants such as a local anaesthetic, 
preservatives and buffering agents are dissolved in the vehicle. To enhance the 
stability, the composition can be frozen after filling into the vial and the water 
ninoved under vacuum. Parenteral suspensions are prepared in substantially the 
same manner, except that die compound is suspended in the vehicle instead of being 
dissolved, and sterilizatitNi cannot be accomplished by filtration. The compound can 
be sterilised by e}q)osure to ethylene oxide before suspension in a sterile vehicle. 
Advantageously, a surfactant or wetting agent is included in the composition to 
facilitate unifomi distribution of the compound. 

The composition may contain from 0. 1 % to 99% by weight, preferably from 
10 to 60% by weight, of the active material, depending oa die method of 



The dose of the compound used in the treatment of the aforementioned 
disorders will vary in the usual way with the seriousness of die disorders, the weight 
of die sufferer, and other similar factors. However, as a general guide suitable unit 
doses may be 0.05 to 1000 mg, more suitably 0.05 to 20.0 mg, for example 02 to 5 
mg; and such unit doses may be administered more than once a day, for example two 
or dnee a day, so that the total daily dosage is in the range of about 0.5 to 100 mg; 
and such dierapy may extend for a number of weeks or montits. 

When administered in accordance with the invention, no tmacceptable 
toxicological effects are expected with the compounds of the invention. 

The following Descriptions and Examples illustrate the preparation of 
compounds of the invention. 



12 
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Description 1 

6-TrifluoroinethyIindoline (Dl) 

5 6-Trifluoromcihylindolel (5.27g, 28^ mmol) in gladal acetic add (50 ml) was 
treated with sodium cyanobarohydride (3.60g, 57.0 mmol) portionwise at room 
temperature with stirring. After 3 b at room temperature the reaction mixture was 
diluted with water (100 ml) and basiiled with 40% aqueous NaOH with cooling. He 
mixture was then attracted with dichloroniethane (3 x 150 ml) and the combined 
10 extracts were dried (Na2S04) and evaporated to give the title compound (4.g3g. 
91%) as a brown solid. 

1h NMR (CDQs) 5: 3.07 (2H. t, J » 8), 3.62 (2H, t. J = 8), 6.80 (IH. s), 6.92 (IH, 
d,J = 8).7.15(iad,J = 8). 

1. A.N. Tischlcr and T.J. Lanza, r«.Len. 1986,26,1653. 

15 

Description 2 

5-Tluocyanato-6-trifluoromethylindoIine (D2) 

A mixture of 6-trifluoromethylindoline (Dl) (9.7g, 52 mmol) and potassium 
20 thiocyanate (10.09g, 104 mmol) in methanol (200 ml) was treated with a solution of 
bromine (2.82 ml, 55 mmol) in methanol (35 ml) dropwise over 0.5 h at -5-0°C. The 
reaction mixture was allowed to warm to room tenoperature and stirred overnight then 
evaporated to dryness. The residue was partitioned between aqueous K2CO3 (100 
ml) and dichloromethane (3 x 100 ml). The combined extracts were dried (Na2S04) 
25 and evsqjorated and the residue chromatographed on silica using 2>30% ethyl 

acetate^tFoleum ether as eluant to afford the tide compound (9.1g, 72%) as a yellow 
solid. 

iH NMR (CDQs) 5: 3.12 (2H, t, J = 8), 3.72 (3a t. J = 8), 4.23 (la br s). 6.89 (IH. 
s).7.50(ias). 

30 

Description 3 

Di[5-(6-trinuoromethylindoiinyl)]dlsuiphide(D3) 

The thiocyanate (D2) (2g.5g, 0.116 mol) in dioxane (200 ml) and water (100 ml) was 
35 treated with aqueous ammonia (880, 200 ml) at 90" C for 1 h. The mixture was 
copied and evaporated to give a residue which was partitioned between water (3(X) 
ml) and dichloromethane (4 x 300 ml). The combined extracts were dried (Na2S04) 
and evaporated to give the title compound (25.5g, 100%) as a yellow solid. 
13 
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iH NMR(CDa3) 5: 3.03 (2H. t. J = 8), 3.67 (2H. t, J = 8). 4.0O (IH. br s). 6.80 (IH, 
s), 7.49 (la s). 

5 Description 4 

Di-[5*(l-acetyI-6-trifliioromethylindolinyI)]disulphide(D4) 

The disulphide P3) (26g, 0.1 19 mol) in dichloromethane (300 ml) and triethylanaine 
(47.3 ml, 0.339 mol) was treated dropwise with a solution of acedc anhydride (22.5 

10 ml. 0.238 mol) in dichloromethane (50 ml) at 0° C The mixture was allowed to 
warm to room temperature, stirred for 1 h then poured into 2.5 M aqueous HQ (400 
ml). The organic layer was separated and the aqueous was further extracted with 
dichloromethane (200 ml). The combined organic extracts were dried (Na2S04) and 
evaporated to give the title compound (29.1g, 94%) as a yellow solid. 

15 iH NMR (CDQa) 8: 2.22 (3H, s), 3.21 (2H. t). 4.10 (2H. t), 7.68 (IH, s), 8.47 (IH, 
s). 

Description 5 

l-AcetyI-5-mercapto-6-trifluoromethyIindoiine(D5) 

20 

A mixture of the diacetyl disulphide (D4) (28.5 g, 54.8 mmol), triphenylpho^hine 
(20.85g, 79.5 mmol) and cone, aqueous HCl (1 ml) in dioxane (300 ml) and water (75 
ml) was heated at reflux for 1 .5 h. The reaction mixture was cooled and evaporated 
to a residue which was partitioned between dichloromethane (300 ml) and 1% 

25 aqueous NaOH (300 ml). The organic phase was further extracted witii 1 % aqueous 
NaOH (2(X) ml) and the combined aqueous fractions carefully acidified and extracted 
with dichloromethane (3 x 300 ml). The combined organic extracts were dried 
(Na2S04) and evaporated to affcad die tide compound (26g, 91%) as a yellow solid. 
iH NMR (CDOs) 8: 2.24 (3H, s), 3.20 (2H. t). 3.68 (IH, m), 4.1 1 (2H, t), 7.22 (IH, 

30 s), 8.51 (IH, s). 

Description 6 

l-Acetyl-5-methylthio-6-trif1uoromethyIlndoline(D6) 

35 A mixture of the thiol (D5) (26g, 99 mmol), anhydrous K2CO3 (15.12 g, 109 mmol) 
and iodomedtane (18.6 ml, 300 mmol) in dry DMF (100 ml) was heated at 80" C for 
1 h. The reaction mixture was cooled, evaporated in vacuo and partitioned between 
water (200 ml) and dichlorometiiane (3 x 200 ml). The combined organics were 
14 
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washed vnth water (400 ml), dried (Na2S04) and evaporated to yield the title 
compound (26.3g, 97%) as a yellow oU. 

iH NMR (CDQs) 5: 2.22 (3a s), 2.49 (3H. s). 3.24 (2H, t. J = 8). 4.12 (2H. t, J = 
8),7.23(lH,s),8.51(ias). 

Description? 

5- Methylthio-6.trinuoroinethylindoline (D7) Method (a) 

The acetyl indolinc (D6) (26.3g, 95 mmol) was treated with NaOH (30g, 750 ml) in 
water (150 nil) and ethanol (200 ml) at reflux for 1.5 h. The reaction mixture was 
cooled. dUuted with water (200 ml) and most of the ethanol evaporated in vacuo. The 
remaining mixture was extracted with dichloromcthanc (3 x 200 ml) and the 
combined extracts were dried (Na2S04) and evaporated to afford the title compound 
(21. 9g, 99%) as a yellow oU. 

iH NMR (CDQa) 5: 2.41 (3H, s), 3.07 (2H, t), 3.63 (2H, t), 3.90 (IH. hr s), 6.88 
(lH.s),7.30(lH,s). 

Method (b) 

A stirred solution of potassium thiocyanate (38.6g, 0.39 mol) in methanol (470 ml) at 
-2" C under aigon was treated dropwise over 10 minutes with bromine (10.3 ml, 
0.195 mol) giving a yellow precipitate. The reaction mixture was stincd at 0° C for a 
further 15 minutes, then treated with a solution of 

6- trifluoiotnethylindoline (Dl) (33.2g, 0.177 mol) in methanol (320 ml) and allowed 
to wann to room tanperamre and stir for 4 h. A solution of potassium hydroxide 
(49.5g, 0.88 mol) in water (300 ml) was added in one portion, causing the 
temperature to rise to 43° C and a brown solution to be produced. The mixture was 
stirred at 43-45° C for 25 minutes, then cooled to 12° C and treated with iodomethane 
(10.9 ml, 0.177 mol). The resulting mixture was allowed to warm to room 
temperature and stirred for 1.5 h, then concentrated in vacuo to approx. 350 ml 
volume. The residual aqueous mixture was extracted with dichloromethane (2 x 
400ml) and the combined extract dried (Na2S04) and concentrated in vacuo to give a 
brown oil (43 g), which was chromatographed on silica gel eluting with 
dichloromethane to afford the title compound (D7) as a light brown solid (25.3g, 
61%) with spectral properties identical to diose described above. 
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Sodium (1 1.78g, 0.512 mol) was dissolved in dry methanol (1 1) and to the resulting 
5 solution was added a solution of 1 -chlon>4-nitn>-2-tiifiuoiomethyI-benzene (96.22g, 
0.427 mol) in methanol (100 ml). The reaction mixture was refluxed for 3 h then 
cooled and cvapomod in vacuo. The residue was partitioned between water (500 ml) 
and dichloromethane (3 x 400 ml). The combined oiganic extracts were dried 
(Na2S04) and evaporated to give the tide conqx>und (93.76g, 99%) as a white solid. 
10 1h NMR (CDQs) 5: 4.05 (3H, s). 7.12 (IH. d), 8.45 (IH, dd), 8.52 (IH. d). 

Description 9 

(5-Methoxy-2-nitro-4-trinuoroinetbylphenyl)acet«iitrile(D9) 

15 A mixture of l-methoxy-4-nitro 2-trifluoromethylbenzene (D8) (93g, 0.421 mol) and 

4- chlorophenoxyacetonitrile C77.55g, 0.463 mol) in dry DMF (500 ml) was added 
dropwise over 0.75 h to a stirred solution of KO^u (103.85g, 0.927 mol) in dry DMF 
(400 ml) at -10° C. After complete addition the resulting pmple solution was 
maintained at -10" C for 1 h then poured into a mixture of ice/water (1.5 1) and 5 M 

20 aqueous HQ (1.5 1). The resulting mixture was extracted with dichloromethane (3 x 
1 1). The combined extracts were washed with water (3 1), dried (Na2S04) and 
evaporated under reduced pressure. The residue was chromatographed on silica using 
10-40% ethyl acetatc/^petroleum ether as eluant to give die etude product which was 
recrystallised from ethyl acetate/petroleum ether to afford the title compound (85.13g, 

25 78%) as a white soUd. Mp 103- 104 »C. 

1h NMR (CDCI3) 5: 4.10 (3H, s), 4.37 (2H. s), 7.34 (IH, s), 8.53 (IH, s). 

Description 10 

5- Methoxy-6-trifluorometbyIindole (DIO) 

30 

(5-Methoxy-2-nitn>-4-trillnoromethylphenyl)acetonitrile (D9) (85g, 0327 mol) in 
ethanol/water (9:1, 1.6 1) and glacial acetic acid (16 ml) was hydrogenated over 10% 
palladium on carbon (50 g) at 50 psi for O.S h at room temperature. The reaction 
mixture was filtered and evaporated in vacuo. The residue was partitioned between 
35 aqueous K2CO3 (1 1) and dichloromethane (2x11) and die combined organic extract 
was dried (Na2S04) and evaporated to afford the tide indole (67.63g, 96%) as a grey 
solid. 

16 



Copied from 10072345 on 11/30/2004 



10 



^0 96/237B3 

^description H 
5 ^•Melhoxy^i.trinuon,methyIi„doIine(DU) 

TT>e indole (DlO)(67.63g. 0.315 mol) was t«,t<.H 

g. 0.637 mol) in glacial acetic a^T^s^ZT^ ^""^ cyanoborohydride (40 
(IH. s). 6.88 (IH. s). ^' ^'"^ '-^^ I'Ts). 3.83 (3H. s). 6.83 

^description 13 
30 3.(3.I»yridyl)anilinea)I3) 

ung witn 50% ethyl acetate - 60/80 
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petroleum ether then ethyl acetate aifoided the prcxloct as a yellow ciystalline solid 
(4.8g.95%). 

IH NMR (200MHz, CDQa) 3.8 (2a 6s). 6.70 (IH. dm). 6.85 (IHi m), 6.95 (IH. m), 
7.25 (IH. t). 7.35 (IH. m) 7.85 (IH, m), 8.60 (IH, dd). 8.85 (IH, d). 

5 

Description 14 

1. (5.BroniO'pyrid-3*yl carbainoyi>>5*inetboxy-^trifluroinethyl-indoline (D14) 

A solution of S-broQK>-pyiid-3-yl acyl azide (3.16g, 13.9 mmol) in toluene (500ml) 
10 was heated to reflux under argon fcs- Ih. The solution was allowed to cool to room 
temperature then added to a solution of 5-mcthoxy-6-trifluoro-methyl indoline (2.7g, 
12.5mnK)l) in dichloromethane (200ml). The mixnire was set aside in the fridge for 
Ih, then filtration and drying afforded the tide compound as a white solid (4.62g, 
89%),mp220-222OC. 

15 iH NMR (D^-DMSO) 3.30 (2H, 1, J), 3.85 (3H, S), 4.20 (2H, t), 7.20 (IH, S), 8. 10 
(IH, S), 8.35 (2H, m), 8.75 (IH. S). 8.95 (IH, S). 

Description 15 

2-(3-Pyridyi)-thiaz(rie^carl)onyI azide (D15) 

20 

A suspension of 2-(3-pyridyl>-thiazole-4-carboxylic acid (0.824g, 4mmol) in 
dichloromethane-chlcHOform (30ml-15ml) was treated with triethylamine (OJSml, 
0.5g, 5mmol) and then jso-butyl chlorofoimate (0.6Sml, 0.68g, Smmol). After Ih the 
mixture was evaporated to dryness and the residue suspended in THF (30ml) and a 

25 solution of sodium azide (0.46g. 7namol) in water (10ml) was added. After Ih. the 
mixture was concentrated (rotary evaporator) and partitioned between 
dichloromethane and brine. The organic extract was washed with half-saturated 
brine, dried, and evaporated. Trituration with petroleum ether, filtration, and drying 
iQ vacuo (CAimON - no heating) afforded the tide compounds as a brown solid 

30 (0.37g,40%). 

Description 16 

2. (2-Pyridyl)-thiopbene.5-carbonyl azide (D16) 

35 This was prepared in 45% yield by the same method as for Description 15. 
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Description 17 

l-(3-Fluoro.5-iodophenylcarbainoyl)-5-inetboxy-6-trinuoroinethylindoline (D17) 

A mixture of 3-fluoro-5-iodoaniline (0.47g, 1.98 mmol) and l.l'-carbonyl 
S diinddazole (0.33g. 2 mmol) in dichloromethane (40 ml) was stirred at room 
temperature for 1 h, then evapcmted to diyness. To the residue was added 
dimethylfonnamide (DMF.IO ml) and a solution of S-methoxy-6- 
triflaoromethylindoline (Dll, 0.44g. 2 mmol) in DMF (5 ml). The mixture was 
heated at 80°C overnight, then cooled and poured into water. The precipitate was 

10 filtered off, washed with water and dried. The crude product was chromatographed 
on silica gel and eluted with dichloromethane. Eluted product was recrystailised from 
dichloromediane to give ±e tide compound (0.38g, 40%), Mp. 221-4'*C. 
iH NMR (dpMSO) 6: 327 (2H. t, J=8), 3.84 (3H. s), 4.15 (2H, t, J=8), 7.20 (IH, 
s), 7.27 (IH, d. J=7), 7.57 (IH. d. J=12), 7.84 (IH, s), 8.10 (IH, s). 8.78 {lU, s). 

15 MS (EI) m/z = 480 (M*), C,^,Np^«I requires M=480 

Description 18 

Ethyl 5-(2^dinuoropbenyl)nicotinate (D18) 

20 A mixture of (2,6-difluon)phenyl)tributyltin ( 1 . 1 8g, 2.9 mmol), ethyl 5- 

bromonicodnate (0.69g, 3 mmol) and tetrakis (triphenylphosphine) palladium (0) 
(0. lOg) in xylene (10 mL) was heated under reflux for 24h, dien cooled, filtered and 
ev^xnated. The residue was chromatographed on silica gel eluted with 20% ethyl 
acetate/lpetiol to give the title compound (0.64g, 84%). 

25 iH NMR (CDCy 5: 1.43 (3H, t, J=7). 4.44 (2H, q, J=7). 7.06 (2H, t. J=7). 7.39 (IH. 
quintet, J=7), 8.42 (IH, s). 8.88 (IH. s). 9.23 (IH, s) 
MS (API): m/2»264 (MHO. C„H„NOJF, requires M+1 = 264 

Description 19 
30 5>(2^Dmuoropbenyl)nicotinoyl hydrazide (D19) 

A mixture of ester (D18, 0.64g. 2.4 mmol) and 98% hydrazine hydrate (1 mL) in 
methanol (10 mL) was heated under reflux overnight, then cooled in ice. The 
precipitate was filtered off. The filtrate was evaporated and the residue was trinirated 
35 with water before combining with the initial precipitate. The crude product was 
washed with ether and dried in vacuo to give the title compound (0.50g, 84%). 
iH NMR (d.DMSO) 5: 4.60 (2H. s). 7.29 (2H. t, J=7), 7.57 (IH, quintet, J=7), 8.28 
(IH, s), 8.80 (IH, s). 9.03 (IH, s), 10.05 (IH, s). 

19 
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MS (API): nv'z = 250 (MH*). C.^NjOF, requires M+1 = 250 
Description 20 

5-(2^Difluorophenyl)n{cotinoyl azide (D20) 

5 

To a suspension of hydrazide (D19, 0.SOg, 1.99 ooDaoI) in concenoated hydrochloric 
acid (3 mL) and water (2 tnL) at -5'X: was added dropwise a solution of sodium 
nitrite (0.1 4£. 2.0 mmol) in water (2 ml). The mixture was stined at -S^C for 03 h, 
then a solution of potassium carbonate (2.3g) in water (25 ml) was added cautiously. 
10 The precipitate was filtered off, washed with water and dried in vacuo at n>om 
temperature to give the title ccwnpound (0.48g, 93%). 

1h NMR (CDCl,) 5: 7.05 pH, t, J=7), 7.40 (IH, quintet, J=7), 8.41 (IH, s), 8.93 (IH, 
s). 9.22 (IH, s) 

MS (API) 261 (MIT), 233 (MIT-N^ 

15 

Description 21 

Phenyl N-(3-Bromo-5-(pyrid-3-yi)phenyl)carbamate (D21) 

The tide compound was prepared ftom 3-Bromo-5-(pyrid-3-yl)aniline using the 
20 method of Description 67. 

1h NMR 250MH2 CDO, 6: 7.1-7.9 (m, 9H), 8.6-8.7 (br, IH, Ar). 8.8-8.9 (br, IH, 
Ar) 

Description 22 

25 Phenyl N-[4-t-Butyt-3-(pyrid.3-yl)phenyl]carbamate (D22) 

The title compound (0.1 8g, 68%) was prepared from 4-t-butyl-3-(pytid-3-yl)aniline 

(0.1 75g, 0.00077 mole) using the method of Description 67. 

'H NMR (200 MHz, CDO,) 8: 1.18 (9H, s), 7.02-7.65 (IIH, m). 8.49-8.62 (2H,m) 

30 

Description 23 

Phenyl N'[4-Methoxy-3-(pyrid-3-yI}pbenyl]carbaiiiate (D23) 

The title compound (0.48g, 75%) was prepared from 4-methoxy-3-(pyrid-3-yl)aniline 
35 (0.40g, 0.002 mole) using the method of Description 67. 

'H NMR (200 MHz, CDCy 5: 3.80 (3H, s), 6.90-7.57 (lOH, m), 7.88 (IH. dt), 8-56 
(lH,dd), 8.78 (lH,d) 

20 
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Description 24 

Phenyl N>[5-F]uoro-4-niethoxy-3-(pyrid-3-yi)phenyl]carbaiiiate(D24) 

The title compound (0.48g, 79%) was prepared from 5-fluoro-4-methoxy-3-(pyrid-3- 
5 yl)aniline (0.40g, 0.001 8 mole) using the method of Description 67. 

'H NMR (200 MHz, CDCy 5: 3.75 (3H, s), 7.01-7.67 (8H, m), 7.82-8.08 (2H, m), 
8.64 (lH,d). 8.80 (1H,S). 

Description 25 

10 l-(3,5-Dibroino-4-nM^hyIphenyIcart>anM>yl)-5-niethoxy>6- 
trifluoroinethylindoline (D25) 

The title compound was prepared by the method of Example 1, from 3,5-dibrDnK>-4- 
methylaniline (2.64g, 10 mmol). 1,1 -carbonyldiimidazole (1.64g. 10 mmol) and 5- 
15 methoxy-6-tiifluQromethylindoline (Dl 1) (2Jg, 10 mmol). Crude product was 
recrystallised from DMSO/water and washed with methanol and ether, to give the 
tide compound (2.64g, 52%), mp >250°C. 

NMR (d,-DMSO) 5: 2.43 (3H, s), 3.26 (2H, t, J=8), 3.84 (3H, s), 4.14 (2H. i. J=8), 
7.20 (IH. s), 7.96 (2H, s), 8.10 (IH, s), 8.72 (IH, s). 
20 MS (API) 507 (MT, '^r^, 509 (MIT, "Br"Br), 51 1 (MH*, "Br^ 

Description 26 

l-[5-Bronio-(3-pyridyIcarbainoyl)]-5-metboxy-6-trifluoroiiietbyI indoline (D26) 

25 5-Broino-3-pyridylcarbonylazide (3.7g, 16 comoles) was heated under reflux in dry 
toluene (100 ml) for 1 hr. After cooling the resulting solution of isocyanate was 
treated with a solution of 5-methoxy-6-trifIuoiomethyl indoline (Dll) (3.5g, 16 
mmoles) in dichloromethane (600 ml) and stined overnight. The mixture was 
concentrated in vacuo and the residue triturated with diethyl ether. Hltration and 

30 washing with mcsre diethyl ether gave the title coo^und (D26) (5.4g, 8 1 %). 

IhNMR (DMSO-d^ 5: 3.30 (2H, t, J=8Hz), 3.83 {3H, s), 4.18 (2H, t, J^SHz), 7.20 
(IH, s), 8.10 (IH, s), 8.30-8.35 (IH, m), 8.71 (IH, s), 8.92 (IH, s) 

Description 27 
35 Phenyl N.[6-(Pyrid.3.yl)pyrid.3-yl]carbainate (D27) 

The title compound was prepared as in the method of description 67 from the 
owresponding aniline. This gave the title compound (0.66g, 100%) 

21 
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M.S. (APD found m/z 292 (MH*). C,^,N,0, requires 292 
Description 28 

Pbenyl-N-[3-(4-niethy)pjTid-3-yl)pbenyl)carbainate(D28) 

5 

The title compound was prepared as in the method of description 67 from the 
corresponding aniline. This gave the title compound (0.8g, 100%) 
NMR (CDClj) 8: 2.29 (3H. s), 7.10-7.40 (IIH, m), 8.42-8.49 (2H, m) 

10 Description 29 

3-(5-Pyrimidyl)>aniline (D29) 

lliis was prepared from S-bromopyiimidine and 3-aminophenyl boronic acid in 84% 
yield by the same method as for Description 12. 
15 'H NMR (CDO,) 3.80 (2H, bs), 6.80 (IH. dd), 6.90 (IH, m), 7.00 (IH, d). 7.30 (2H. 
m), 8.95 (2H,s). 9.20 (lH,s). 

Descriptioii 30 

Phenyl N-[3-ethyl-5-(pyrid-3-yl)phaiyI]carl>aniate (D30) 

20 

The title compound (0.276g. 0.87 mmol) was prepared by the methodology of 
description 67, using 3-cthyI-5-(pyrid-3-yl)aniline, phenyl chlorofotmate (0.13ml, 
0.96 mmol) and triethylamine (0.13ml, 0.96 mmol) in dichloiomethane (10 ml) 
1H NMR 250 MHz CDO, 8: 8.78 (s, IH, Ar), 8.51 (m, IH, Ar), 7.08-7.92 (m, 5H, 
25 Ar), 2.51 (t. 2H, Oy. 1.20 (q, 3H, Me) 

Description 31 

Phenyl N-[5-phenyl-3-(pyrid-3-yl)pha)yl]carbaniate 

30 The title compound (0.289g, 100%) was prepared by methodology of description 67 
using 5-phenyl-3-(pyrid-3-yl) aniline (0:194mg, 0.79 mmol), phenyl chloroformate 
(0.12 ml, 0.87 mmol) and triethylamine (0.12ml, 0.81 oomol) in DCM (10 ml) 
iR NMR 250 MHz CDO, 8: 8.92 (br, IH, Ar), 8.65 (d, IH, Ar), 7.95 (d, IH, Ar), 
7.82 (s, IH, Ar), 7.72-7.12 (m, 8H, Ar) 
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Description 32 

3-(3-Nitrobeii2»yJainino)-pyridine 

A solution of 3-amjnopyridine (2 g, 20 nnnol) in teirahydrofuran (100 ml) was 
treated at 0* C with triethylamine (3 ml, 22 g, 22 mmol) and then a solution of 3- 
nitrobenzoyl chloiidc (3.7g, 20 nimol) in tetrahydrofuran (50 ml). After 0.5 h the 
reaction mixture was diluted with water (400 ml) and set a^ in the firidge for 3 
days. Filtiadon and drying afforded the dde compound as a pmple crystalline solid 
(4.82 g. 99%). 

iH NMR (D6-DMS0) 7.40 (IR m), 7.85 (IH, t. J 8 Hz), 8.20 (IH, d. J 8 Hz). 8.30- 
8.50 (3H. m). 8.80 (IH. s), 8.95 (IH, d, J 2 Hz). 

Description 33 

3-(3-Aminobenzoylaniino)-pyridine 

A solution of 3-(3-nit«>benzoylaniino)-pyridine (2g. 8.23 mmol) in ethanol (200 ml) 
was treated widi 10% palladium on charcoal (0.5 g) and hydrogenaed at atmospheric 
pressure for 4 h. Filtration and cvapondoa affcaded the product as a white solid 
(1.5lg,86%) 

iH NMR (D6-DMS0) 5.40 (2H, bs). 6.75 (IH, d, J 8 Hz), 7.0-7.2 (3H, m), 7.40 (IH, 
m), 8.15 (IH, d, J 8 Hz), 8.30 (IH, to), 8.90 (IH, d, J 2 Hz). 

Description 34 

5.MethyIthicMJ-trifluoromethyI-l-(3-etboxycarbonyl phenyl carbamoyDindoUne 

To a stirred solution of caibonyl diimidazolc (1.782g, 11 mmol) in dichloromethane 
(20 ml) was added dropwise a solution of ethyl 3-amino benzoate (l.dSg, 10 mml) in 
dichloromethane (20 ml). After 1 hour die reaction mixture was evaporated under 
reduced pressure before being treated with 5-methylthio-6-trifluoromethyl indoline 
(2.33g, 10 mmol) and dimcthylfonnamide (30 ml) and heated to 100° C Aftar 1 
hour the reaction mixture was cooled and water added forming a yellow precipitate. 
This was filtered and dried to give the product as a yellow solid (4.19g, 99%), m.p. 
195-7" C. 

iH KMR (DMSO) 5: 8.85 (IH. s); 8.2 (2a d, J6Hz); 7.9 (IH, d, J7Hz): 7.6 (IH, d, 
J7Hz); 7.4 (2H, t, J6Hz); 4.3 (2H, q, JTHz); 4.2 (2H, t, J8Hz); 3.25 (2H, i, J8Hz); 2.5 
(3H,s); 1.3 (3H,t, JTHz). 
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Description 35 

5-Methylthio^trifluorometh7l-l-(4^thoxycarbonyl phenyl carbamoyl) indoline 

This was made in the same manner as Descripdos 34 using ethyl-4-amino benzoate to 
5 give the product as a ycUow solid (3.948g. 93%), tn.p. > 200" C 

iH NMR (DMSO) 5: 8.95 (IH. s); i2 (IH. s); 7.9 (2H. d. JTHz); 7.75 (2H. d, 
JTHz); 7.4 (IH, s), 4.2 (4H, m); 3.25 (2H. t. J8Hz); 2.5 (3H, s): 1.3 (3H, t, J7Hr) 

Description 36 

10 5-Methylthio-6-trifluoroinethyl4-(3-carboxy piienyl carbamoyDlndoline 

To a suspension of 5-methylthio-6-trifluoiomeihyl-l-(3-cthoxy cartwnyl phenyl 
carbamoyl) indoline (3g, 7.1 mmol) in ethanol (30 ml) was added aqueous sodium 
hydroxide solution (5M) (7.1 ml, 35.5 mmol) and heated gently for 2 hours. It was 
15 then allowed to cool and acidified with aqueous hydrochloric add (5M) forming a 
white precipitate which was filtered and dried to yield the product as a white solid 
(2.324g. 83%). nop >200* C. 

iH NMR (DMSO) 8: 12.95 (IH, s); 8.85 (IH, s); 8.2 (2H, s); 7.85 (IH. d. X/Hz); 7.6 
(IH, d. JTHz); 7.4 (2H. t, JTHz); 4.2 (2H, t, J6Hz): 3.25 (2H, t, J6Hz); 2.5 (3H. s) 

20 

Description 37 

5-Methylthio-6-trinuoromethyl-l<<4<carboxy phenyl carbamoyl) indoline 

This was made in die same manna as Description 36 using S-methyltfaio-6- 
25 trifluoromethyl-l-(4-ethoxycarbonyl phenyl carijamoyl) indoline to give the product 
as a pale green solid (2.455g, 88%), mp >200^ C 

iH NMR (DMSO) & 1 J7 (IH, s); 8.9 (IH, s); 8.2 (IH, s); 7.9 (2H, d, J7Hz); 7.7 
(2H, d. JTHz); 7.4 (IH, s); 4.2 (2H, t, J8Hz); 3.75 (2H, t, J8Hz); 2.5 (3H, s) 

30 Description 38 

3>(Pyrid'3-ylaminosu]phonyl)*nitrobenzene 

To a stincd solution of S-anantqjyridine (2g, 21.3 mmol) in pyridine (100 ml) was 
added 3-nitrobenzene sulphonyl chloride (4.43g. 20 mmol) and the mixnire was 
35 heated to SO" C for 3 hours. After cooling it was partitioned between ethyl acetate 
and water and the organic washed with water (x2) and half saturated aqueous sodium 
chloride solution, separated, dried and evaporated to give a crude yield of 4.96g. It 
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was then triturated witb dichloromethane and sonicated for 0.25 hours before being 
filtered and dried to give the product as a pink solid (4.279g. 72%) 
1h NMR PMSO) S: 10.9 (IH, s); 8.45 (2H, d, JTHz); 8.3 (2H, s); 8.15 (IH, d. 
J7H2); 7.9 (IH, t, JTHz); 7.55 (IH. d. JTHz); 7.3 (IH, q. J5Hz). 

5 

Description 39 

3>(Pyrid-3-ylaniinosu]phony])-aniinobeiizeDe 

To a solution of 3-(pyrid-3-ylaminosulphonyl)-nitrobenzcne (4.279g, 15.3 nomol) in 
10 ethanol (500 nil)/dimethylformaniide (50 ml) was added 10% palladium catalyst on 
charcoal (Ig) and the reaction mixture was hydiogenated at atmospheric pressure for 
2 hours. Tbc reaction mixnire was then filtered through kieselguhr before being 
evaporated under reduced pressure to give the product as a white solid (3,749g, 98%) 
1h NMR PMSO) 5: 10.4 (IH. s); 8.25 (IH, s); 8.2 (IH, d, JSHz); 7 J (IH. d. JTHz); 
15 7.3 (IH. q, 5Hz); 7.15 (IH, t. JTHz); 6.95 (IH, s); 6.8 (IH, d, JTHz); 6.7 (IH. d, 
JTHz); 5.6 (2H. s) 

Description 40 
3-(3-Nitrobeiizoyl)pyridine 

20 

The tide compound (1.55g, 25%) was prepared using the method of Langhals et al 
(Liebigs Ann. Chem. 1982, 930-949), and purified by flash column chromatography 
on silica gel, duting with 30% ethyl acetate 60-80" petroleum cihcr 
iH NMR (200 MHz, CDOs) 6: 7.40-7.60 (IH, m); 7.75 (IH. t), 7.98-8.23 (2H, m), 
25 8.50 (la dd), 8.59-8.70 (IH. m), 8.90 (IH. dd), 9.01 (IH. d) 

Description 41 
3-(3-Aiiiinobenzoyl)pyridiine 

30 3-(3-Nim>benzoyl)pyTidine (1.55g, 0.006 mole) was suspended in ethanol (35 tnl) and 
treated portionwise with a soludon of tin (II) chloride (4.56, 0.024 mmolc) in cone. 
HQ (7 ml). The reaction mixture was stirred at 50" C for 2 hours. After allowing to 
cool to room temperature, water (50 ml) was added and the mixture basified with 
10% aqueous sodium hydroxide, extracted into ethyl acetate, dried (Na2S04) and 

35 evaporated in vacuo to afford the title compound ( 1 . 1 4g, 85%) as a pale oU 

1h NMR (200 MHz; CDCI3) 5: 3.90 (2H, s). 6.81-7.03 (IH, m). 7.03-7.20 (2H, m). 
7.28 (IH. t), 7.39-7.59 (IH, m), 8.14 (IH, dd), 8.80 (IH, dd), 9.01 (IH, s) 
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Description 42 

Trans-4.[2-ethaiyl-(4-pyridyl)].nitrobeiizene(D42) 

A solution of (4-nitrobenzyl)triphenyIphosphonium bromide (32g, 66 nmx>I in 
ethanol (100 ml) was treated with sodium methoxide (3.6g, 66 mmol). After 0.75 h 
5 pyiidine-4-carboxaldehydc (5.04 ml, 52.8 mmol) was added and the mixture stined 
for 16 h. The mixture was subjected to an ethyl acetate/dilute brine wtnkup. Drying, 
evaporadon and chromatography afforded the product as an equal mixture of isomers. 
Reciystallisadon £rom ethyl acetate petroleum ether afforded the title compound 
(single isomer) as a yellow solid (2.72g, 17%). 

10 1h NMR (D6-DMSO) 7.50 (IH. d), 7.65 (2H, d), 7.70 (IH. d), 7.95 (2H, d). 8.30 
(2H. d), 8.65 (2H, d). 

Description 43 

Trans-4.[2^thenyK4.pyridyl)].aniline(D43) 

A suspension of irans-4-[2-ethenyI-(4-pyridyl)]-nilrobenzene (D42) (0.5g, 22, mmol) 
15 in ethanol (30 ml) at 50°C was treated with a solution of stannous (II) chloride 
(1.25g, 6.6 mmol) in concentrated hydrochlcnic acid (2 ml). The mixture was 
maintained at SO'C overnight then evaporated to dryness. The residue was 
partitioned between ethyl acetate and 5M aqueous sodium hydroxide solution. 
Drying and evaporation afforded a yellow solid which was triturated with ether- 
20 petroleum ether (1:1) affording the title compound as a yellow solid (100 mg. 23%). 

iH NMR (D6-DMS0) 5.50 (2H. bs), 6.60 (2H, d), 6.85 (IH, d), 7.30-7.50 (5H, m), 
8.45 (2H, d) 

Description 44 

4-Nitro-2-(pyridln-3-yloxy)pyridine-N-oxide(I>44) 

25 

Sodium hydride (027g of an 80% dispersion in oil, 9 mmol) was added to a solution 
of 3-hydroxypyridine (0.854g, 9 mmol) in THF (3 ml) at CC The mixture was then 
stirred for 1 h at room temperature before 2-chloro-4-nitiopyridine-N-oxide* (2g, 9 
mmol) was added. The resulting solution was heated at reflux for 16h, cooled. 
30 poured into water (100 ml) and extracted with dichloromethane (3 x 100 ml). The 
combined extracts were dried (Na,SOJ and evaporated. The residue was 
chromaiographcd on silica using ethyl acetate as eluant to afford the tide compound 
(1.74g, 83%) as a solid. 

26 
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1h NMR (250 MHz; CDCl,) 6: 7.42 (2H, m), 7.83 (IH. m). 8.00 (IH, dd. J=8Hz, 

2Hz), 8.42 (IH, d. J 8Hz). 8.51 (IH, m), 8.59 (IH, m). 

* G.C. Finger and LX>. Stair, /. Am. Chem. Soc., 81, 2674 (1959) 

S Descriptioii 45 

4.Amino.2^pyridin-3-yIoxy)pyridine(D45) 

4- Niiro-2-(pyiidin-3-yloxy)pyridinc-N-oxide (D44) (Ig, 4.3 mmol) in acetic acid (75 
ml) was treated with iron powder (1.2g, 21.4 mmol) at room temperature. After 2 h 

10 the mixture was concentrated under reduced pressure and partitioned between 2M aq 
NaOH (100 ml) and dichloromethane (4 x 100 ml). The combined extracts were 
dried and evap<Hated to a white crystalline solid (0.75g, 93%) which was used 
without further purification. 

1h NMR (250 MHz; CDCy 8: 4.25 (2H, br), 6.17 (IH, d. J 2Hz), 6.33 (IH, dd, J 
15 7Hz, 2Hz), 7.26 (IH, s). 7.32 (IH, dd, J 8Hz. 5Hz). 7.48 (IH, m, J 8Hz), 7.82 (IH, d. 
J 7Hz), 8.42 (IH. m, J 5Hz), 8.48 (IH, d, J 2Hz). 

Descripti(Hi 46 

5- Nitro-l-(3-pyridylmethyI)indoIe (D46) 

20 

5-NitroindoIe (0.49, 3 mmol) was treated with sodium hydride (0.198g, 6.6 mmol) in 
dry dimethylfoimamide (20 ml). After 15 min at room temperature, 3-picolyl 
chloride hydrochloride (0.49g, 3 mmol) was added and the mixnire was stirred at 
room tenq>erature for 24 h, then poured into water. The precipitate was filtered off, 
25 washed with water and dried to give the title compound (0.67g, 88%), m.p. 1 3 1 -A'C. 
iH NMR (CDCy 6: 5.40 (2H, s), 6.75 (IH. d, J=3), 7.2-7.4 (4H, m), 8.09 (IH, dd. 
1=8,2). 8.52 (IH. s). 8.57 (IH, d, J=4). 8.61 (IH. d, J=2). 
MS(APD ni/s=254(lvnr) 

30 Description 47 

S-Nltro-l-(4-pyridylmethyl)indole(I>47) 

The title compound was prepared by the method of Description 46 using 4-picolyl 
chloride hydrochloride. Yield 87%, nup. 134-136»C 
35 iH NMR (CDO,) 8: 5.41 (2H, s). 6.80 (IH, d, J=3), 6.93 (2H, d, J=7), 7.23 (IH, d, 
J=8), 7.30 (IH, d, J=3). 8. 10 (IH, dd, J=8,2), 8.57 (2H, d, J=7), 8.64 (IH. d, J=2) 
MS(API)m/z=254(MH*) 
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Descripti n48 

5-Ainino-l-(3-pyridylinethyl)indole (D48) 

To a stined suspension of nitFoindole (D46) (0.63g, 2^ mmol), and iron powder 
S (0.4 Ig, 7.2 mmol) in methanol (20 ml) was added a solution of ammonium chloride 
(0.66g, 12.4 mmol) in water (13 ml). The mixture was then heated under reflux for 
12 h, then filtered wtile hot and evs^xnrated. The residue was diluted with water and 
extracted with dichloromethane. The organic extxact was washed with brine, dried 
and evaporated to give the dde compound (0.40g, 72%) as a gum. 
10 1h NMR (CDCy 8: 5.25 (2H, s). 6.38 (IH, d. J=3). 6.63 (IH, dd, J=8^). 6.94 (la 
d, J=2). 7.03 (IH. d, J=8). 7.05 (IH, d. J=3). 7.18 (IH, dd, J=7.4), 7.29 (IH, d, J=7), 
8.52 (2H, broad s). 
MS(API) m/z=224(MlD 

15 Description 49 

5-Amino-l-(4-pyridylmethyl)indole (D49) 

The title compound was prepared by the method of Description 48, from nitroindole 
D47. Yield 87%. 

20 iH NMR (CDO,) 5: 3 J2 (2H. broad), 5.27 (2H, s). 6.41 (IH, d, J=3), 6.63 (IH, dd, 
J=8,2), 6.90-7.0 (4H, m), 7.05 (IH, d, J=3). 8.50 (2H, d, J=7). 
MS(APDm/2=224(MH*) 

Description 50 
25 5-Nitro-l-(3-pyridyI)indole (D50) 

A mixture of 5-nitroindole (0.49g, 3 mmol), 3-bromopyiidine (0.95g, 6 mmol), 
copper (I) bromide (60 mg, 0.42 mmol) and potassium carbonate (0.62g, 4.5 mmol) 
in pyridine (2 mL) and niovbenzene (0.6 mL) was heated under reflux for 4 h. After 
30 cooling, die mixture was diluted widi water and extracted with ediyl acetate. The 
cnrganic extract was washed with water, dried and evaporated. The residue was 
chromatographed on silica gel elutcd widi ethyl acetate to give the title compound 
(0.62g, 86.5%). mp. 164-5°C. 

iH NMR (CDO,) 5: 6.93 (IH, d, J=3). 7.49 (IH, d, J=3), 7J1 (IH, d, J=8), 7.57 
35 (IH. dd. J=7.5). 7.87 (IH. dm. J=7), 8.18 (IH. dd, J=8, 2), 8.72 (IH, d, J=5), 8.85 
(lH,d,J=2) 

MS(API)tn/z=240(MH^ 
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Description 51 

5-Nitro-l-(4-pyridyl)indole (D51) 

The title compound was prepared by the method of Descnption 50, using 4- 
5 bromopyiidine. Yield 0.42g (59%) 

iH NMR (CDCy 6: 7.09 (IH, d, J=3). 7.79 (2H, d. J=6), 7.94 (IH, d. J=8). 8.09 
(IH. d. J=3), 8.13 (IH, dd. J=8.2). 8.69 (IH, d, J=2), 8.80 (2H, broad) 
MS(APDin/r=240(Mir) 

10 Description 52 

5-Aiiun0-l>(3-pyridyl)indole (D52) 

The title compound was prepared by the method of Description 48, from nitroindole 
(D50). Crude product was chromatographed oo silica gel elated witii ethyl acetate to 
15 give the title compound (0.34g, 63%) as a gum. 

1h NMR (CDO,) S: 3.59 (2H, broad). 6.55 (IH, d. J=3), 6.71 (IH, dd, J=8,2), 6.98 
(IH. d, J=2). 7.25 (IH, d, J=3), 7.37 (IH, d, J=8), 7.64 (IH, dd, J=7,5). 7.82 (IH, dm. 
J=7), 8.58 (IH. d, J=5). 8.81 (IH, d, J-2) 
MS(API)m/z=210(MH*) 

20 

Description 53 

5-Aiiuno-l.(4-pyridyl)ind(4e (D53) 

A mixture of nitroindole (D5 1, 0.41g. 1.8 mmol). tin (II) chloride (1.7g. 8.8 mmol), 
25 and concentrated hydrochloric acid (2 ml) in ethanol (10 ml) was heated under reflux 
for 70 min. The mixture was evaporated and the residue was dissolved in water, 
basified with dilute sodium hydroxide and extracted with dichloromediane. The 
extract was dried and evaporated to give the title compound (0.36g, 96%). 
1h NMR (CDO,) 6: 3.62 (2H, broad), 6.56 (IH. d, J=3), 6.72 (IH, dd. J=8,2), 6.95 
30 (IH, d, J=2). 7.32 (IH, d, J=3). 7.41 (2H, d, J=6), 734 (IH, d. J=8), 8.68 (2H, d, J=6) 
MS(APDin/z=210(MHO 
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Description 54 

5-Methylthio-6-trinuoroiiiethyl-l-(3-ethoxycarlK«yIphraylcarbamoyl)-uidoline 
(D54) 

S This was prepared in 74% yield by uiea fotmadon between ethyl 3-aminobenzoate 
and 5-methylthio-6-tiifluaromethyl indoline, (D7) using carbonyl diimidazole as the 
coupling agent 

Description 55 

10 5-Methythio-6-trifluoronietiiyl-l-(3^rboxyphenylcarbanioyl)-indoline (D55) 

This was prepared in 86% by basic hydrolysis of the corresponding ester D54. 

iH NMR (CDO,) 6: 2.50 (3H. s), 3.30 (2H. t), 4.20 (2H. t), 7.40-7.50 (2H, m), 7.60 

(IH, m), 7.85 (IH, d), 825 (2H, m), 8.80 (IH, s) 

15 

Description 56 

4-(3-NitrophenyI)-2-(3-pyridyl)-thia2rte, hydrobronude salt 

A mixmrc of 2-bronio-3'-nittoacetophenonc (5g, 20 mmol) and thionicotinaioide 
20 (2.76g, 20 mmol) in ethanol (25 ml) was heated to reflux for 1 h, during which time 
extensive precipitation occurred. Filtration and drying afforded the product as a 
yellow solid (6.7g, 92%). 

iH NMR 5 (DMSO) 7.80 (IH, t), 7.95 (IH. m), 8.25 (IH, dd), 8.55 (IH, d). 8.70 
(IH, s), 8.90 (3H, m), 9.45 (IH, d) 

25 

Description 57 

4-(3-AininopbenyI)-2-(3-pyridyl)-thiazole 

A suspension of 4-(3-nitiophenyl)-2-(3-pyridyl)-thiazole hydiobromide (3.6g, 10 
30 mmol) in ethanol (150 ml) was treated widi a solution of dn (II) chloride (3.7g, 30 
mmol) in concentrated hydrochloric acid (12 ml). The mixture was heated at 50*>C 
for 16 h. A further portion of tin (II) chloride (2.9 g, 15 mmol) was added and the 
mixnire heated at 50°C for a further 4 hours before being evaporated to dryness. The 
residue was partidoned between ethyl acetate and IM aqueous sodium hydroxide. 
35 The ethyl acetate exttact was dried (Na,SOJ and filtered through a plug of silica. 
Evaporadon afforded Ae tide compound as a yellow solid (2.15g, 85%). 
iH NMR (CDCy 6: 3.80 (2H, bs), 6.70 (IH. dd), 7.20 (2H, m), 7.40 (2H, m), 7.50 
(IH, s). 8.30 (IH. dt), 8.65 (IH, dd), 9.25 (IH. d). 

30 
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Description 58 

4-(4-NitrophenyI)-2-(4-pyridyl)-thiazole 

This was prepared in the same manner as 4-(3-nitrophenyl)-2-(3-pyridyl)-diia2oie, 
S hydrobromide salt and liberated to the fiee base form with SM NaOH to give the 
product as a brown solid (4g,69%). 

•H NMR (CDCy 5: 8.8 (2H, d), 8.35 (2H, d). 8.15 (2H, d), 7.9 (2H, d), 7.8 (IH, s). 

Description 59 
10 4-Fluoro-3-(pyrid-3-yl)phenyicarbonyi azide (D59) 

3-Bn«no-4-fluorobenzotriflu<Hide was coupled with 3-pyridylboronic acid using 
Suzuki methodology. Hydrolysis of the product using cone, sulphuric acid and 
chlotosulphonic acid followed by esteiification in methanol and cone, sulphuric acid 
IS gave methyl 4-fluoro-3-(pyiid-3-yl)benzoate. Treatment widi hydrazine hydrate 
afforded the hydrazide which was diazotised with sodium nitrite and basified with 
potassium carbonate to give the tide compound. 

*H NMR 250 MHz 5: 8.82 (br, IH), 8.67 (br, IH), 8.17 (dd, IH), 8.09 (m, IH), 7.90 
(dd, IH), 7.42 (m, IH), 7.30 (m, IH). 

20 

Description 60 

3-Fluoro-5-(pyriniidin-5*yl)phenylcari>onyl azide (D60) 

3-Bn>mo-5-fluorobenzotii£luoride was lithiated with n-butyllithium and treated with 
25 tri-isopropylborate to give 3-fluoro-5-trifluoromethylphenyl boronic acid. This was 
coupled to 5-bromopyrimidine, using Suzuki methodology to afford 3-flu<»D-5- 
(pyrimidin-5-yl)benzotiifluoride. Hydrolysis with cone, sulphuric acid and 
chlorosulphonic acid afforded 3-fluo«>-5-(pyrimidin-5-yl)benzoic acid. This was 
converted to the methyl ester by treatment with methanol and cone, sulphuric acid, 
30 and to the hydrazide by treatment with hydrazine hydrate. Diazodsation and 
treatment with potassium carbcHiate a£fonled the dde compound. 
•H NMR (200 MHz, CDCI,) 6 (ppm): 7.57 (IH, dt J=l, 8), 7.83 (IH, m), 8.06 (IH, t. 
J=l), 8.99 (2H, s), 9.29 (IH, s) 
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Description 61 

4-Chloro-3-(4-inethyI-3-pyridyI)nitrobenzene (D61) 

The title compound was prepared by a Suzuki coupling of 3-bronx>-4- 
5 chloronitrobcnzene and 4.inethyl-3-pyridylboronic acid. This gave (D61) (0.2g, 
33%). 

Description 62 

4-Chloro-3-(4-inethyl-3-pyridyl)aniUne (D62) 

10 

The title compound was prepared by stannous chloride reduction of the nitio 
compound (D61). This gave (D62) (0.105g, 95%). 

Description 63 
15 2^Dihydro-5'nitro-7-(pyrid-3-yl)benzofuran (D63) 

23-Dihydro-7-iodo-5-nitn)benzofiiran (0.76g, 0.0026 mole) and 3-pyridylbQronic 
acid (0.32g, 0.0026 mole) in 50% aqueous 1^-dimedioxyethane (50 ml) were treated 
under argon with sodium carbonate (1.17g, 0.01 1 mole) and tetrakis 

20 triphcnylphosphinc palladium (0) (0.06g, 0.000052 mole) and heated under reflux for 
18 hours. The mixtun; was allowed to cool to ambient tenq>crature, diluted with 
deionised water, extracted into ethyl acetate, dried (NajSOJ and evaporated in vacuo. 
The residue was purified by flash colunui chromatography on silica gel, eluting with 
30% ethyl acctate/60-80" petroleum ether to afford the tide conqwund (0.19g, 30%) 

25 as a yellow solid. 

'H NMR (200 MHz, CDCy 5 (ppm): 3.40 (2H, t, J=9), 4.83 (2H, t, J=9), 7.40 (IH, 
q. J=3, 5), 8.02 (IH, dt, J=1.9). 8.12 (IH. m). 8.30 (IH, d, J=3). 8.62 (IH, dd. J=l. 
5), 8.98 (lH.d.J=l). 

30 Description 64 

5-Aniino-23-dihydro-7-(pyrid-3-yl)benzofuran (D64) 

2,3-Dihydn>-5-nitro-7-(pyrid-3-yl)benzofuran (D63) (0.19g, 0.00079 mole) in ethanol 
(20 ml) was treated with a solution of on K chloride (0.75g. 0.0040 mole) in cone. 
35 hydrochloric acid (1 ml) and heated at SO'C for 2 hours. A further 0.38g tin It 

chloride in cone, hydnxhloric acid (0.5 ml) was added and the mixture was heated at 
SO'C for \i hour and stirred at ambient temperature for 18 hours. Deionised water (S 
ml) was added and the mixture was basified with 10% sodium hydroxide solution, 
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extracted into ethyl acetate, dtied (NaJSOJ and evaporated in vacuo to afford the title 
compound (0.1 3g, 82%) as a dark oil. 

'H NMR (200 MHz, CDO,) 8 (ppm): 3.20 (2H, t, J=9), 3.43-3.70 (2H, br s), 4.57 
(2H. t. J=9), 6.63 (2H, s), 7.32 (IH, m), 8.01 (IH, dt, J=l, 5), 8.51 (IH, dd, J=l. 5), 
• 5 8.89(lH,t,J=l). 

Description 65 

Phenyl N-[2,3-dihydro-7-(pyrid>3-yl)benzofiiran*5-yI]carbaniate (D6S) 

10 5-Ainino-2,3-dihydfi>-7-(pyTid-3-yl)bcn2ofuran (D64) (0.13g, 0.00062 mole) was 
dissolved in dichloromethane (10 ml) and cooled to O'C under argon. Triethylamine 
(0.09 ml, 0.00068 mole) was added, followed dropwise by phenyl chlOTofoimate 
(0.08 ml, 0.00065 mole) and the mixture was stirred at ambient temperature for 2 
hours. The reaction mixture was washed with ddonised water, dried (Na^SO^ and 

15 evaporated in vacuo to afford the title compound (0.20g, 97%) as a cream solid. 
'H NMR (200 MHz, CDCl,) 5 (ppm): 3.38 (2H, t, J=9), 4.64 OH, t, J=9), 7.05-7 J8 
(9H. m), 8.06 (IH, dt, J=l, 5), 8.57 (IH, dd, J=l,5), 8.95 (IH, d, J=l). 

Description 66 

20 Phenyl N-(3-Fluoro-5-(pyrid-3-yl)phenyI)carbaniate (D66) 

3- FluQro-5-(pyrid-3-yl)aniline (1.05g, 0.0050 mole) in dry dichloromethane was 
treated under argon with triethylamine (1.12 ml, 0.0080 mole) followed dropwise by 
phenyl chloroformate (0.97 ml, 0.0077 mole) and stined at ambient temperature for 

25 18 hours. The reacdon mixnire was washed (x2) with deionised water, dried 

(Na,SO,) and evaporated in vacuo to afford the tide compound (l.lg, 71%) as an off 
white solid. 

•H NMR (200 MHz; DDMSO) 6: 7.20-7.49 (3H. m). 7.49-7.59 (5H. m). 7.63 (IH. 
d), 8.07 (IH, dt), 8.63 (IH, d), 8.87 (IH, s), 10.61 (IH, s) 

30 

Description 67 

Phenyl N-(4.Chloro-3-(pyrid-3-yl)phenyl)carIiamate (D67) 

4- ChloTO-3-(pyiid-3-yl)aniline (O.OSg, 0.00039 mole) in isopropyl alcohol (8 ml) was 
35 cooled to -40''C and treated under argon with triethylamine (0.06 ml, 0.00043 mole) 

followed dropvnsc by phenyl chloroformate (0.051 ml, 0.00041 mole). The reaction 
mixture was stirred at -40°C for half an hour and allowed to warm to ambient 
temperature. The solvent was removed in vacuo and the residue dissolved in 
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dichloroinethane, washed with H^O, dried (NajSOJ and evaporated in vacuo to affoid 
the title compound (0. 12g. 95%) as an orange solid. 

•H NMR (200 MHz; CDO,) 5: 7.05-7.56 (lOH, m), 7.82 (IH, di). 8.64 (IH, dd), 
8.71 (lH,d) 

5 

Description 68 

Phenyl N-[(5-Methyl-l^,4-oxadiazoI-3-yl)phenyl]carbaniate (D68) 

The title compound (0.23g, 97%) was prepared using the method of D67. 
10 'H NMR (200 MHz, CDCl,) 5: 2.65 (3H, s), 7.08 (IH. s), 7.16-7.53 (6H, m), 7.66- 
7.87 (2H. m), 8.06 (lH,t). 

Description 69 

Phenyl N-[4-Methyl-3-(4-methylpyrid-3-yl)pbenyl]carbaniate (D69) 

15 

The title compound was prepared as in the method of description 67 from the 
corresponding aniline. This gave (2.1g, 97%) of an oil. 

iH NMR (CDO,) 5: 2.05 (3H. s), 2115 (3a s). 7.08-7.45 (lOH, m), 8.30 (IH. s), 
8.48 (lH,d,J=8Hz). 

20 

Example 1 

l-[(3'Pyridyl)-3-phenyl carbamoyl]-5-niethoxy-6-trinuoroniethyI indoline 

3-(3-Pyridyl)aniline (0.27g, 1.6mmoI) in dichloromethane (5nil) was added dropwise 
25 over 5 minutes to a solution of 1 , 1 -carbonyldiimidazole (0.28g. 1 .75mmol) in 

dichloromethane (5ml). After 2 hour the mixture was evaporated to dryness and the 
residue dissolved in N,N-dimethylformamide (20ml). 5-Methoxy-6-trifluoromctiiyl 
indoline (0.35g, 1.6mmol) was added and the mixture heated to lOO^C for Ih. Water 
(30ml) was added and the mixture was set aside in the fridge for Ih. Hltration and 
30 drying afforded a brown solid (0.59g). Oiromatography on silica, eluting with a 

gradient of 0-3% methanol in dichloromethane afforded the title compound as a white 
solid (0.56g, 85%). mp 193-40C. 

1h NMR (d6 DMSO) 3.25 (2H. t). 3.85 (3H. s), 4.20 (2H, t) 7.20 (IH. s). 7.40 (2H. 
m). 7.50 (IH. m). 7.90 (IH, s). 8.05 (IH. dm). 8.15 (IH. s). 8.60 (IH, dm). 8.70 (IH. 
35 s), 8.85 (IH. s). 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 
acetone. 

The following examples were similarly prepared: 
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Example 2 

l-[(4-Pyridyl)-3-pbaiyl carbainoyl]-5-inethylthio-6-trifluoronietbyl indoline 
5 Yidd = 25% 

iH NMR (D6-DMS0) 2.52 (3H, s). 3.30 (2H. t). 4.25 (2H, t), 7.50 (3H, m). 7.70 
{3H, m), 8.02 (IH, s). 8.25 (IH, s), 8.70 (2H, dd), 8.80 (IH, s). 

Example 3 

10 l-[(3-PyTidyl)-3-phenyl carbamoyl]-5-methylthio-6-trifluoromethyl indoline. 
Yield = 42%,m.p. 208-210OC 

1h MNR (D6dMS0) 2.50 (3a s). 3.30 (2H. t). 4.20 (2H. t), 7.40 (3H, m), 7.50 (IH, 
M). 7.65 (IH, m). 7.90 (IH, s), 8.10 (IH, dm), 8.20 (IH, s), 8.60 (IH. m). 8.80 (IH, 
15 s),8.90(lH,m). 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 
acetone. 

Example 4 

20 l-[(3>Pyridyl)-4-phenyl carbamoyl]-S-methoxy-6-trlfluroiiiettayIindoline. 
Yield = 85%, m.p. = >230OC 

iH NMR (D6-DMS0) 3.30 (2H. t), 3.85 (3H, s), 4.20 (2H, t), 7.20 (IH. s), 7.45 (IH, 
m), 7.70 (4H, m), 8.05 (IH, m), 8.15 (IH, s), 8 J5 (IH, m), 8.70 (IH, s). 8.90 (IH, 
25 m) 

Example 5 

l.[(4.Pyridyl)-4-phenyl carbanioyl]-5-methoxy-6-trinuoroniethyl indoline 

30 Yield = 5%, m.p. = >210OC 

iH NMR (D6-DMS0) 3.30 (2H. t). 3-85 (3H. s), 4.20 (2H, t), 7.20 (IH. s), 7.70 (2H, 
d). 7.75 (4H. m), 8.15 (IH, s), 8.60 (2H, d), 8.85 (IH. s) 

Example 6 

35 l-[(2-Pyridyl)-3-phenyl carbamoyl]-5.niethoxy-6-trifluoromethyl indoline. 
Yield = 40%, m.p. = 220-225OC 

35 
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1h NMR (DS-DMSO) 3.30 (2H. t). 3.85 (3H. s), 4.20 (2H, t). 7.20 (IH, s), 7.40 (2H, 
m), 7.70 (2H, m), 7.90 (2H, m), 8.15 (IH, s), 8.35 (IH, s), 8.65 (IH, m), 8.70 (IH, s). 

Example? 

5 l-[4-MethyI-3-(3-PyridyI)-ph«iylcarbatnoyl]-5«niethoxy-6-trifluoroinethyI 
indoiine 

Yield = 26%,iii.p. = 211-2120C 

iH NMR (D6-DMS0) 2.2 (3H, s), 3.28 (2H, t), 3.85 (3H, s), 4.11 (2H. t). 6.44 (IH. 
10 s). 6.85 (IH. s). 7.18-7.45 (4H. m), 7.59-7.72 (IH. no), 8.22 (IH, s), 8.49-8.69 (2H, 
m). 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 
acetone. 

15 Example 8 

l*[3-Fluoro-5>(3-pyridyl)phenyIcarbamoyl]-5-metiioxy-6-trifluoromethyl 
indoiine. 

Yield = 26%.m.p.= 220-223OC 
20 1H NMR (D6-DMS0) 3.29 (2H, t), 3.85 (3H. s), 4.21 (2H, t), 7.23 (IH, s). 7.30 (IH, 
t), 7.54 2H, m), 7.65 (IH, dt). 7.76 (IH, s), 8.09 (IH, dt), 8.15 (IH, s), 8.62 (IH, dd). 
8.78-9.00 (2H. m). 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 
25 acetone. m.p. 198 - 1990C. 

Example 9 

l-[2oFluoro-5-(3>pyridyl) phenyl carbamoyl]-5-methoxy-6-trinttorometbyl 
indoiine. 

30 

Yield = 10%.m.p.233OC(dccomp) 

1h NMR (D6-DMS0) 3.20 (2H, t), 3.82 (3H, s), 3.94 (2H, t), 7.13-7.28 (2H. m). 
7.38-7.58 (3H, m), 7.87 (IH, dt), 7.98 (IH, S). 8.35 (IH, s), 8.55 (IH, dd). 8.64 (IH, 
d) 

35 
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Example 10 

1-(S-Phenyl pyrid-3-yl carbainoyI>-5-inethoxy-6-trifluoromethyl indoline 

A mixture of l-(5-hroino-pyrid-3-yl carbaiiioyl)-5-mcthoxy-6-tiifluoromcthyl- 
5 indoline (D14, 208iDg. O-Smtnol), phenyl boronic add (SOOmg, 2.4mmol), sodium 
carbonate (0.32g, 3mmol) and tetiakis (triphenylpbosphine) palladium (0) (30mg) in 
dimethoxyethane-water (Sml-lml) was heated to reflux undo- argon for lOh. The 
cooled reaction mixture was partitioned between ethyl acetate-half saturated brine. 
The organic extract was dried and evaporated affording a brown solid (0.14g). 
10 Chromatography on silica, duting with a gradioit of 0-5% methanol in ethyl acetate 
afforded the title compound as a white crystalline soUd (lOOmg. 48%), m.p. 162- 
1640C. 

1h NMR (D6-DMSO) 3.30 (2H, t) 3.85 (3H, s), 4.20 (3H, t), 7.20 (IH. s), 7.50 (3H, 
m), 7.70 (2H, m), 8.10 IH, s), 8.30 (IH. m), 8.55 (IH, m), 8.75 (IH, m), 8.85 (IH, 
15 s). 

The mesylate salt can be prepared by treatment with methanesulphonic add in 
acetone. 

The following examples were similarly prepared: 



20 Example 11 

l-(5-Phenyl pyrid -3-yl carbamoyl)-5*methylthio-6-trifIuoromethyI indoline 



Yield = 73%, m.p. = 208-2 140C 

iH NMR (D6.DMS0) 2.50 (2H, s), 3.30 (2H. t), 420 (2H, t), 7.50 (4H, m), 7.70 
(2H, m). 8.20 (IH, s), 8.30 (IH, m), 8.60 (IH, m), 8.75 (IH, m), 8.95 (IH, s). 

Example 12 

l.[S-(3-Pyridyl).pyrid-3-ylcarbanioyI]-5-niethoxy^trifluoromethyl 



30 Yield = 29%, m.p. = 113-1 140C 

iH NMR (D6-DMS0) 3.30 (2H, t). 3.85 (3H, s). 4.20 (2H, t), 7.20 (IH. s), 7.55 (IH, 
m). 8.10 (IH. m), 8.15 (IH. s). 8.30 (IH, m). 8.60 (IH, ), 8.65 (IH, dd). 8.80 (IH, d). 
8.95 (2H, m) 

The mesylate salt can be prepared by treatment with methanesulphonic add in 
35 acetone. 
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Example 13 

l-[S-(4-Trinuorometbylphenyl)-pyrid-3-ylcarbainoyl]'5-inethoxy-6- 
trifluoromethyl indoline 

5 Yield = 48%, m.p. = 199-202OC 

1h NMR (D^-DMSO) 3.30 (2H, t). 3.85 (3H, s). 4.20 (2H, t). 7.20 (IH, s), 7.89 (4H, 
m), 8.10 (IH. s). 8.35 (IH, m), 8.60 (IH, d), 8.80 (IH, d). 8.95 (IH, s). 

Example 14 

10 l-tS.(4-MethyIphenyI)-pyrid-3yl carbamoyl]-5-metlioxy-6-trifluoromethyi 
indoline. 

Yield = 57%. m.p. = 190-191OC 

iH NMR (D^-DMSO) 2.35 (3H, s), 3.30 (2H, t), 3.85 (3H s), 4.20 (2H, t). 7.20 (IH. 
15 s, 7.30 (2H. d). 7.60 (2H4). 8.15 (IH. s). 8.25 (IH, m), 8.55 (IH, d), 8.75 (IH, d), 
8.85 (IH, s). 

Example 15 

l-[5>(2-Thienyl)-pyrid-3-yl carbainoyl]-5>metlioxy-6-trifluoromethyl indoline 

20 

Yield = 53%. m.p. = 193-208OC 

1h NMR p6-DMS0) 3.30 (2H. t). 3.85 (3H, s), 4.20 (2H, t), 7.20 (2H, m), 7.65 
(2H, m), 8.10 (IH, s), 8.25 (IH, t), 8.60 (IH, d), 8.75 (IH, d), 8.90 (IH, s). 
The mesylate salt can be prepared by treatment with methanesulphonic acid in 
25 acetone. 

Example 16 

l>[5>(3-ThienyI)>pyrid>3-yl carbamoyl]-5-niethoxy-6-trifluoromethyl indoline 

Yield = 30%, m.p. = 165-1670C 
30 1h NMR (D6-DMS0) 3.30 (2H, t), 3.85 (3H, s), 4.20 (2H, t), 7.20 (IH, s), 7.60 (IH, 
dd), 7.75 (IH, m), 8.0 (IH, m), 8.15 (IH, s, 8.30 (IH, t), 8.65 (IH, d), 8.70 (IH, d), 
8.90 (lH,s 

Example 17 

35 l-[5-(2-Pyrrolyl)-pyrid-3-yl carbanioyl)-5-niethoxy-6-trifluoromethyl indoline. 
Yield = 20%, tap. = 218-2190C 

38 
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iH NMR (D6-DMSO) 3.30 (2H, t), 3.85 (3H, s), 4.20 (2H. t), 6.20 (IH, m), 6.55 
(IH, m). 6.90 (IH, m). 7.20 (IH, s). 8.15 (2H, m). 8.50 (IH. d). 8.60 (IH, d), 8.80 
(IH. s). 

5 Example 18 

l-[5-(4-PyridyI)-pyrid-3.yl carbamoyll-S-methoxy^trinuoroinethyl indoline 
Yield = 71%,m.pt230-234*C 

iH NMR (D6.DMS0) 3.30 (2H, t), 3.85 (3H, s). 4.20 (2H. t), 7.20 (IH, s). 7.75 (2H. 
10 m) 8.15 (la s), 8.40 (IH, t). 8.65 (IH. d). 8.70 (2H, m), 8.85 (IH, d). 

Example 19 

l.I2.(3-Pyridyl)-thiazoM-yI carbamoyll-S-methoxy-6-trinuoroinethyl indoUne. 

15 A solution of acyl azide (D15) (370mg, 1.6inmol) in toluene (5ml) was heated to 
renux for 025h. After cooling to room temperature, the solution of the isocyanate 
was added to a solution of 5-methoxy-6-tiifluoromethyl indoline (0.35g, 1.6mmol) in 
dichloromethane (10ml). Filttation and drying afforded the title compound as a white 
soUd (lOOmg, 15%), in.p. >200''C 

20 

1h NMR 3.30 (2H, t), 3.85 (3a s), 4.20 (2H, t), 7.20 (IH, s), 7.45 (IH, m), 7.55 
(IH, s), 8.15 (IH, s, 8.30 (IH, dt), 8.65 (IH, dd), 9.15 (IH, m). 9.85 (la s). 

Example 20 

25 l-[2^2.PyridyI).thien.5-yl carbamoyll-S-methoxy-^trinuoromethyl indoUne. 

This was prepared from the cmesponding acyl azide (D16) using the same procedure 
as for Example 19, affording the title compound as a pale yellow solid (0.45g, 73%), 
m.p. 205-215OC 

30 iH NMR (D6-DMS0) 3.30 (2H. t), 3.85 (3H, s. 4.20 (2H. t), 6.80 (IH. d), 7.15 (la 
m). 7.25 (la s).7.50 (IH, d), 7.75 (2H, m), 8.20 (IH, S), 8.45 (IH, m), 9.95 (la s). 

Example 21 

l-(3-nuoro-5-(4-mcthyl-3.pyridyl)phenylcarbamoyl)-5.methoxy.6. 
35 trifluoromethylind(4ine 

A mixture of l-(3-fluon>-5-iodophenylcart)amoyl)-5-methoxy-6- 
trifluoromethylindoline (D17. 0.31g. 0.65 mmol), 4-methyl-3-pyridylboronic acid (88 
39 
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mg, 0.6S mmol), tetrakis (triphenylphosphine) palladium (O) (23 mg, 0.02 nmiol) and 
sodium carbonate (0.31g, 3.0 mmol) in 1^-dimethoxyethane (20 mL) and water (2 
mL) was heated under reflux for 24 h, then cooled and poured into water. The 
aqueous mixture was extracted with dichloromethaneAnethanol, and the organic 
5 extract was washed with brine, dried and evaporated. The residue was 

chiomatographed on silica gel elated with 2-3% methanol/dichloiomethane to give 
the dde compound, which was recrystallised from dichloromethane^trol (80 mg, 
28%),Mpl91-5''C 

iH NMR (dpMSO) & 231 (3H. s), 3.28 (2H, t, J=8), 3.85 (3H, s). 4.19 (2H. t, 
J=8), 6.94 (IH, d, J=8). 7.22 (IH, s), 7.37 (IH, d. J=6). 7.42 (IH. s). 7.61 (IH, d, 
J=12), 8.12 (IH. s), 8.40 (IH. s). 8.46 (IH, d. J=6), 8.82 (IH, s) 
MS (API): Found m/z=446 (AflT). CaH,^,0^, requires M+l=446 

Example 22 

l-(S.(2,6-Dinuorophenyl)-3-pyridylcarbamoyI)-S-methoxy-6- 
trifluoromethylindoline 

A solution of 5-(2,6-difluorophenyl)nicotinoyl azidc (D20, 0.46g, 1.8 mmol) in 
toluene (10 mL) was heated under reflux for 2h. After cooling, a solution of S- 
methoxy-6-trifluoromethylindoline (Dll, 0.40g. 1.8 nomol) in dichloromethane (10 
mL) was added and the mixnire was stirred overnight at room temperature. The 
precipitate was filtered off and washed with petrol. The crude product was 
recrystallised from dichlcHomethane^trol to give the dde compound (0.66g, 82%), 
Mp,217-9»C. 

iH NMR (dpMSO) 8: 3.29 (2H, t. J=8), 3.84 (3H, s), 4.21 (2H, t. J=8), 7.22 (IH, s), 
7.29 (2H. t, J=7). 7.56 (IH. quintet, J=7). 8.1 1 (IH, s). 8.15 (IH, s). 8.32 (IH. s). 
8.80 (lH,s), 9.93 (lH,s). 

MS (API): m/z=450 (MH*), CJiJiJO^, requires M+1 = 450 
Found: C 54.84; H. 3.69; N. 8.64% 
CbH,^,0^, requires C, 58.80: H, 3.59; N, 9.35% 

Example 23 

6.ChIoro-S-methyl-l-(4-nietbyl'3-(pyrid-3-yl)-phenylcarbaiiK)yl)indoline 

4-Methyl-3-(pyrid-3-yl) aniline (0.30g. 0.0016 mole) in diy dichloromethane (20 ml) 
was added, under argon, to 1 .1'-carbonyldiimidazole in dry dichloromethane (10 ml) 
(0.30g. 0.0018 mole) and stirred at ambient tenqjcranore for 1 hour. The solvent was 
removed in vacuo and the residue dissolved in dry dimethylformamide (30 ml). 6- 
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Chloio-5-methylindoIinc (see WO 95/01976) (0.27g, 0.0016 mole) in dry 
dimetbylfonnamide (10 ml) was added and the mixtuie heated to lOO^C for 1 hour. 
After cooling to ambient tempetatme, the solvent was removed in vacuo and the 
residue diluted with deionised water (15 ml), extracted into dichloromethane (2 x 20 
5 ml), dried (Na^O«) and evaporated iR vacuo. Hie rcsidae was purified by flash 
column chrc»natography on silica gd, eludng with 3% methanol/dichlDromethane and 
the resulting solid reciystallised from ethyl acetate/medianol/eO-SO" petroleum ether 
to afford the tide compound (0.3 Ig, 57%) as a cream solid (nop 202-203<'C). 
*H NMR (270 MHz. d*DMSO) 8: 2.20 (3H, s). 224 (3H, s). 3.12 (2H, t. J=7). 4.13 
10 (2H, t, J=7), 7.14 (IH, s), 7.25 (IH, d, J=7), 7.42-7.61 (3H, m). 7.81 (IH, dt, J=3, 7). 
7.89 (lH,s), 8.49-8.69 (3H,m) 
MS(EDm/z = 377(M*) 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 
acetone. 

15 

Example 24 

l>(4-Methyl-3<(pyrid-3-yl) phenylcarbamoyl)-5-thioinethyl'6-trinuoromethyI 
indoline 

20 4-Methyl-3-(pyrid-3-yl) aniline (0.35g. 0.0019 mole) in dry dichloromethane (20 ml) 
was added, under argon, to l.l'-carbonyldiimidazole (0.34g, 0.0021 mole) in dry 
dichloromethane (10 ml) and stirred at ambient tonperatare for 1 hour. The solvent 
was removed in vacuo and the residue dissolved in dry dimetbylfannanude (10 ml). 
5-Thiomethyl-6-trifluoromethylindoUne (D7) (0.44g, 0.0019 mole) in dry 

25 dimethylformamide (5 ml) was added and the nuxture heated to lOO^C for 2 hours. 
After cooling to ambient temperature, the solvent was removed in vacuo and the 
residue diluted with deionised water (15 ml), extracted into dichloromethane (2 x 20 
- ml), dried (Na^SO,) and evaporated in vacuo. The residue purified by flash column 
chromatography on silica gel elating with 3% nsethanoV dichloromethane and die 

30 resuldng solid was recrystallised £rom ethyl acetate/60-80** petroleum ether to afford 
the tide compound (0. 1 Ig, 13%) as a cream solid (mp 221-223<*C) 
•H NMR (200 MHz; dt>MSO) 8: 2.20 (3^ s), 2.55 (3H. s). 3 38 (2H, t, J»8), 4.20 
(2H. t, J=8). 7.26 (IH. d, 1=9), 7.41-7.61 (4H, m), 7.81 (IH, dt, J=3,9); 8.20 (IH, s). 
8.51-8.63 (2H, m), 8.69 (IH, s) 

35 MS(CI)m/z=444(MH*) 
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Example 25 

l-(3-nuoro-5Kpyrid-3-yl)phenylcarbainoyI)-S-thionieth3l-6-trinuoroinethyl- 
indoline hydrochloride 

5 Phenyl N-(3-fluoro.5-(pyrid.3-yl)phenyl)caxbainate (D66) (0 J5g, 0.0018 mole) in 
dry dimetbylfomianiide (30 ml) was neated. under argon, with S-thiomethyl-6- 
txifluonsnetfayl indoline hydrochloride (D7) (0.49g, 0.0018 mole) and trietbylamine 
(O.S ml. 0.0036 mole) and heated to I00°C for 6 hours. After cooling to ambient 
temperature, the solvent was removed in vacuo. The residue was purified by flash 

10 column chromatogr^hy on silica gd. eluting with 3% methanol/dichloromediane and 
the resulting solid rccrystallised from ethyl acctatc/eO-SO" petroleum ether to afford 
the title compound (0.39g, 49%) as an off white solid (mp 202-203''C) 
'H NMR (250 MHz, d*DMSO) 5: 2.52 (3H, s). 3.32 (2H. t, J=8), 4.22 (2H. t, J=8), 
7.30 (la d. J»8), 7.45-7.58 (3H. m). 7.64 (IH, d. J=l 1), 7.78 (IH. s). 8.09 (IH, d, 

15 J=8), 8.23 (IH. s), 8.63 (IH, d. J=6). 8.87-9.01 (2H, m) 
MS (Electron Spray) nv'r=448 (MH*) 

Example 26 

l-(4-CWoro-3-(pyrid-3-yl)phenylcarbamoyl)-5.methoxy^ 
20 trifluorometbylindoline 

Phenyl N-(4-Chloro-3-(pyrid-3-yl)phcnyl)caibamate (D67) (0.12g, 0.00037 mole) in 
dry dimethylformamide (6 ml) was treated under argon, with S-methoxy-6- 
trifluorometfaylindoline (Dl 1) (0.08g. 0.00037 mole) and heated to 120°C for 2 

25 hours. After cooling to ambient tcmperamre, the solvent was removed in vacao. The 
residue was partitioned between IN aqueous sodium hydroxide solution and 
dichloromethane. The organic layer was dried (Na,SO^ and evaporated in vacuo. 
The residue was triturated in diethyl ether, filtered and dried in vacuo at 60''C to 
affoid the title conqx>und (0.06g, 36%) as a grey-green solid (mp 210-213'*Q 

30 'H NMR (200 MHz; 0X3,) 6: 3.30 (2H. t. J=9), 3.87 (3H, s). 4.12 (2H, t. J=9), 6.56 
(IH, s). 6.87 (IH, s). 7.29-7.58 (4H. m), 7.81 (IH, d, J=8), 8.21 (IH. s). 8.60 (IH, d, 
J=5).8.69(lH,d.J=3). 
MS(EDnVz«447(M*) 
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Example 27 

5- Methoxy-l-(5-inethyI-(l^-4-oxadiazol-3-yI)-pheiiylcarbaiiioyl)-6- 
trinuoromethyl indoline (£27) 

5 Phenyl N-(5-Methyl-(U,4-oxa<iiazol-3-yl)phenyl)carbainate (D68) (Q23g, 0.00078 
mole) in diy dimethylfonnannde (10 ml) was treated, under argon, with S-qoethoxy- 

6- tniluoromethylindoline (0.17g, 0.00078 mole) (Dl 1) and heated to 120°C for 4 
hours. After cooling to ambient temperature, the solvent was removed in vacuo. The 
residue was partitioned between water and dichloromethane and the organic layer was 

10 dried (Na^QJ and evaporated in vacuo. The residue was purified by flash column 
chromatography on silica gel eluting with 5% methanol/dichloromethane. The 
resulting solid was rcctystallised from ethyl acetate/60-80° petroleum ether to leave 
the title compound (0.1 Ig, 34%) as a beige soM (mp 203-204OQ 
'H NMR (250 MHz; d*DMSO) 8: 2.68 (3H, s). 3.30 (2H, t, J=8). 3.85 (3H. s). 4.21 

15 (2H, t, J=8), 7.21 (IH, s), 7.49 (IH. t. J=7), 7.66 (IH. d, J=7). 7.81 (IH. d, J=7). 8.16 
(IH, s). 8.33 (IH. s), 8.82 (IH, s) 
MS (Hcciron Spray) m/z a 419 (MH^ 

Example 28 

20 l.l4-Mrthyl.3-(4-mcthyl-3-pyridyI)phenyIcarbamoyl]-S-meth<wy-6- 
trinuoromethyl indoline (E28) 

Phenyl N-(4-Methyl-3-(4-mcthylpyrid-3-yl)phenyl)carbamate (D69) (0.5g, 0.0016 
mole) in dry dimethylformamide (20 ml) was oeated with 5-methoxy-6- 

25 trifluoromethylindoline (Dl 1) (0.34g, 0.0016 mole) under argon and heated to lOO'C 
for6hrs. The mixmrc was allowed to cool and evsqxnated to dryness in vacuo. The 
residue was dissolved in dichloromethane and the soludon washed with 10% aqueous 
sodium hydroxide solution (2 x 20 ml) and then with saturated aqueous sodium 
chloride solution (30nil). The organic phase was then dried (Na,SO^ filtered and 

30 evaporated to dryness. TTie residue was purified by flash chromatography on silica 
gel eluting with 1% methanol/dichloromethane. Trituration of the resulting residue 
widi diethyl ether gave the tide compound (E28) (0.326g, 47%) m.p. 138-140° C 
1h NMR (CDCy S: 2.00 (3H, s). 2.13 (3H, s), 3.25 (2H. t, J=8Hz), 3.82 <3H, s), 
4.12 (2H. t, J=8H2). 6.62 (la s). 6.81 (la s). 7.11-7.29 (3H, m), 7.39-7.45 (IH. m). 

35 8.20 (IH. s), 8.30 (IH. s), 8.44 (IH, d. J=6H2) 

M.S. found 442 (MH*), C^H^,0^,H* requires 442 
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Example 29 

l-[5-Bromo-3.(pyrid-3-yl)pbenylcarbaiii03rl]-5-methoxy-6- 
trinuoromethylindoline (E29) 

5 The title compound was prepared from phenyl N-[3-bionx>-5-(pyiid-3- 

yl)phenyl]carb8mate (D21) and S-methoxy*6-trifluoiomethyIindoline (Dll) using the 
method of Example 28. 

iH NMR 250 MHr (3)0, 5: 8.74 (IH, s, Ar), 8.54 (dd, IH. Ar), 8.19 (s, IH, Ar), 
7.88 (d, IH, At), 7.74 (s. IH. Ar), 7.6 (s, IH. Ar), 7.32-7.44 (m, 2H. Ar), 6.82 (br s. 
10 IH, Ar), 4.15 (t, 2H, indoline). 3.85 (s. 3H. Me), 3.25 (t, 2H, jndoline) 

Example 30 

l-[4-t-Butyl-3-(pyrid-3.yl)pbenylcarbamoyl]-5-methoxy-6- 
triHuoromethylindoIine (E30) 

15 

The title compound (0.05Sg, 23%) was prepared from phenyl N-[4-t-butyl-3-(pyiid- 
3-yI)phcnyl]carbamate (D22) (0.18g. 0.00052 mole) and 5-methoxy-6- 
trifluoromethylindoline (Dll) using the method of Example 28. 
'H NMR (200MH2, CDCl,) 5: 125 (9H,s), 327 (2H, t, J=ll), 3.85 (3H, s). 4.09 
20 (2H, t. J=ll), 6.43 (IH. s), 6.85 (IH, s), 7.00 (IH, d. J=l), 7.18-7.35 (IH, m), 7.39- 
7.69 (3H. m), 8.20 (IH, s). 8.42-8.69 (2H, m) 
MS (Electron Spray) m/z = 470 (MH*) 

Example 31 

25 l-[4.Methoxy-3-(pyrid-3-yl)phenylcarbamoyl>5-methoxy-6- 
trinuoromethylindoline (E31) 

The title compound (0.21g, 32%) was prepared from phenyl N-[4-methoxy-3-(pyrid- 
3-yl)phenyl]carbamate (D23) (0.48g, 0.0015 mole) and 5-mcthoxy-6- 

30 trifluoromcthylindoline (Dl 1) using the method of Example 28. 

'H NMR (200 MHz, Dt)MSO) 8: 326 (2H. t, J=9). 3.76 (3a s). 3.83 (3H. s). 4.14 
(2a t, J=9). 7.10 (la d, J=7), 7.19 (la s). 7.45 (IH. dd. J«l,5). 7.54 (la s), 7.59 
(IH, d, J=3), 7.87 (IH. dt. J»l,5). 8.10 (IH. s), 8.47-8.55 (2H, m). 8;67 (IH, d, J=3). 
MS (Electron Spray) m/z=444 (Mff) 

35 The mesylate salt can be prepared by treatment with methanesulphonic acid in 
acetone. 
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Example 32 

l.[5-Fluor(v4.methoxy-3-(pjrid-3-yl)phenyIcarbainoyl]-5-nietboxy-6- 
trifluoromethylindoiine (E32) 

5 The tiUc compound (0.34g, 53%) was prepared from phenyl N-[5-fluoro-4-niethoxy- 
3-(pyrid-3-yl)phenyl)cartaiDate CD24) (0.48g, 0.0014 mole) and 5-methoxy-6- 
trifluoromethylindoline (DIl) using the method of Example 28. 
'H NMR (200 MHz. D*DMSO) 5: 3.38 (2H, t. J»8), 3.68 {3a s), 3.84 (3H. s), 4.17 
(2H, t, J=8). 7.21 (la s). 7.43 (la s), 7.51 (la dd, J=5. 9), 7.66 (la dd, J«3, 20), 

10 7.91 (la dt, J=l,8). 8.12 (la s). 8.61 (la dd, 1=3,5), 8.70 (la d, J=3). 8.75 (m, 
s). 

MS {Electron Spray) m/z=462 (MH*) 
Example 33 

1 5 l.[3-Bromo-4-methyl-5-(3-pyridyl)phenylcarbarooyl].5-methoxy-6- 
trinuoromethylindoline (E33) 

A mixture of l-{3>dibromt>-4-mcthylphcnylcarbamoyl)-5-mcth05qf-6- 
trifluonMnethylindoline (D25. 0.51g, 1 mmol), 3-pyridylboronic acid (0.12g, 1 

20 nmiol). tetrakis (tiiphenylphosphine)palladium (0) (35 mg, 0.03 mmol) and sodium 
carbonate {0,41g, 4 mmol) in dimeihoxyethane (30 mL) and water (3 mL) was heated 
under reflux, under argon, for 1 8 h. The mixture was cooled and poured into water. 
The precipitate was filtered off, washed widi water and dried. The crude product was 
chromatographed oa silica gel, eluted with ethyl acetate, and the duted material was 

25 triturated with ether to give the title compound (0.14g, 28%), m.p. 216-8*0. 

NMR (d,-DMSO) 6: 2.20 (3a s), 3.25 (2a t, J=8), 3.84 (3a s). 4.15 (2a t, J=8), 
7.20 (la s), 7.50 (la s + IH. m). 7.82 (la d, J=7). 8-03 (la s), 8.11 (la s). 8.57 
(la s), 8.62 (la d, J=4), 8.71 (la s). 
MS (API) m/z 506 (MH*. '^). 508 (MH*. "Br) 

30 

Example 34 

l.[3-{4.IsoquinoIyI)phenyIcarbamoyI]-5-methoxy-6-trinuoromethylindoline 

The title compound was prepared by the method of Example 23, from 4-{3- 
35 aminophenyl)isoquinoIine (0.41g, 1.9 mmol). l.r-carbonyldiimidazole (0.33g, 2 
mmol) and 5-methoxy-6-trifluoronicthylindoline (Dl 1) (0.41g, 1.9 mmol). Oudc 
product was chromatographcd on silica gel eluted with 5% roethanol/dicWoromethane 
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and eluted material was lecrystalliscd from dichoromethane to give the title 
compound (0.22g. 25%). in.p. 211-5**C. 

NMR (d,-DMSO) 8: 3^ (2H, t, J=8), 3.85 (3H, s), 4.21 (2H, t. J=8), 7.20 (IH, d, 
J=7). 722 (IH. s). 7.50 (IH. t, J=8), 7.76 (2H. m), 7.78 (IH, s). 7.82 (IH. t. J=7). 
5 7.93 (Ih, d, J=8), 8.1 (IH, s). 8.25 (IH, d, J=8), 8.47 (IH, s). 8.73 (IH, s). 9.38 (IH, 
s) 

Found: C. 67.01; H, 4.51; N, 9.03% 
CJIJNjO^, requires C, 67.38; H, 4.35; N, 9.07% 
MS (API) 464 (NOT) 
10 The mesylate salt can be prepared by treatment with methanesulphonic acid in 
acetone. 

Example 35 

l.[S-(4.MethyI-3-pyridyl)-pyrid-3.ylcarbamoyI]-5«inethoxy-6. 
15 trinuoromethylindoline (E35) 

l-[5-BiDino-(3-pyridylcarbamoyl]-5-inethoxy-6-tiifluoromethylindolinc (D26) (0.3g, 
0.7 mmoles) and 4-methyl-3-pyridylboronic acid (0.12g, 0.9 mmoles) was heated 
under reflux in dimethoxyetfaane (80 ml) and water (10 ml) with sodium carbonate 

20 (0.15g, 1.4 mmoles) and palladium tetrakis triphenylphosphine (0.1g, 12 mole %) 
under an inert atmosphere for 1 8 hours. After cooling die mixture was panidoned 
between ethyl acetate (250 ml) and water (200 ml). The organic layer was separated 
and washed with saturated sodium chloride solution then dried (Na^SO^). 
Evaporation of the solvent followed by flash chromatography on silica gel eluting 

25 with 3-7% MeOH/CH,Clj and reciytallisadon firom ethyl acetate/60-80 petrol gave 
the tide compound (E35) (0.2g. 65%) m.p. 125-8°C. 

iH NMR (CDCy 6: 2.32 (3H, s), 3.32 (2H. t, J=8Hz), 3.85 (3H, s). 4.18 (2H, t, 
J=8Hz). 6.90 (2H, s). 7.21 (IH, d, J=4Hz). 8.10 (IH, s). 8.18 (IH. s). 8.27 (IH. s). 
8.40 (IH, s), 8.45-8.53 (2H, m). 
30 M.S. found roll 429 (MH*) CaH„N,OJF, requires 429. 

Example 36 

l-I6.(3.Pyridyl).pyrid-3.ylcarbaiiioyl].5-methoxy^trinuoroinethylindoIine 

35 Reaction of Phenyl N-[6-(pyrid-3-yl)pyrid-3-yl]carbamate (D27) (0.66g, 2.3 mmoles) 
wth 5-methoxy-6-trifluoromethylindoline (Dll) (0.5g, 2.3 mmoles) as in the method 
of example 28 gav the title compound (E36) (0.73g, 78%) m.p. >270'*a 
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1h NMR (DMSOd*) 5: 3.32 (2H. t, J=8Hz). 3.88 (3H, s), 4.23 (2H, t, J=8Hz). 7.20 
(la s), 7.45-7.55 (IH. m). 7.98-8.18 (3a m). 8.35-8.43 (IH, m). 8.55-8.60 (IH. in). 
8.85 (la d, J=4Hz). 8.91 (la s), 9.23 (la s). 
MS (API) found m/z 415 (MIT) C^aW^, requires 415 

5 

Example 37 

l.[5-(2-Furyl)-pyrid-3-ylcarbainoyI-S-inethoxy-6-trinuoroinethyl indoline (E37) 

Hiis was prepared from l-(5-broinopyrid-3-ylcarbanK)yl)-5-inethoxy-6- 
10 trifluoromethyl indoline and 2-furyIboronic acid by the same method as for Example 
10, affording the title couqwond as a pale brown crystalline solid in 80% yidd, m.p. 
92-94»C. 

'H NMR (D*-DMSO) 3.30 (2a 0. 3.85 (3a s). 420 (2H, t). 6.65 (la ra), 7.10 (la 
d), 725 (la s). 7.85 (la s). 8.15 (la s). 8.30 (la t), 8.60 (la d). 8.65 (la d). 
15 8.90 (labs). 

Example 38 

l-[2-(4-PyridyIHhiazol-4-ylGarbamoyl>5-meUioxy-6-trifluoromethyl indoline 

20 This was prqiaied from 2-(4-pyiidyl)-thiazole-4-carboxylic acid by die same 

methodology as for Description 15 and Example 19, affording the title conapound as a 
yellow crystalline solid in 8% overall yield, m.p. >220''C. 

'H NMR p*-DMSO) 3.30 (2a t), 3.85 (3a s). 4.20 (2H. t), 7.20 (la s), 7.75 (la 
s). 7.90 (2a d), 8.15 (la s), 8.70 (2H. d), 9.90 (la bs). 

25 

Example 39 

142.(lVa"nylMh«azol-4-ylcarbainoyll-5-methoxy-6.trifluoromethyl.^ 

This was prepared from 2-pyia2inyl-thiazole-4-caiboxylic acid by the same 
30 mediodology as for Description 15 and Example 19, affording the tiUe compound as a 
yellow crystalline solid in 45% overall yield, m.p, >240**C 

'H NMR (D*-DMSO) 3.30 (2H, t), 3.85 (3H, s). 4.20 (2H. t), 7.20 (IH, s), 7.75 (la 
s), 8.20 (la s), 8.75 (2a m), 9.30 (la s), 9.90 (la s) 
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Example 40 

l-[3-(5-Pyrimid3l)phenyIcarbaiiioyll.5-inethoxy^rinuoroinethyl.|ndoUne 

This was prepared from 3-(5-pyrimidyl)-aiulinc (D29) and 5-methoxy-6- 
5 trifluoromethyl-indoline (Dll), acconding to the method of Example 1, affoiding the 
tide compound in 69% yield as a white crystalline solid, m.p. TIS-S^C. 
'H NMR (D*-DMSO) 3.30 (2H. t). 3.85 (3H, s). 4.20 (2H. t). 7.20 (IH, s). 7.45 (2Ii 
m). 7.70 (IH, m). 7.95 (IH. s). 8.15 (IH, s). 8.70 (IH, s), 9.10 (2H, s), 9.20 (IH. s) 

10 Example 41 

l-[3-(4-Methyl-3-pyrid}i)pbenylcarbamoyl]-5'metboxy*6> 
trifluoromethylindoline 

Reaction of phenyl-N-[3-(4-methylpyrid-3-yl)phenyl3carbamate (D28) (0.4g, 1.3 
15 mmoles) with 5-methoxy-6-trifluaromediylindoline (Dl 1) (0.28g, 1 .3 mmoles) as in 
the method of Example 28 gave the title compound (E41) (0.19g, 34%) m.p. 178- 
180»C. 

iH NMR (DMSO-d*) 6: 229 (3H, s). 3.29 (2H, t. J=8Hz). 3.84 (3H, s). 4.19 (2H, t. 
J=8Hz). 7.01 (IH, d, J=6Hz). 720 (IH, s). 7.31-7.43 (2H. m), 7.55-7.62 (2H, m),' 
20 8. 10 (IH, s), 8.32 (IH, s), 8.40 (IH, d, J=6Hz), 8.62 (IH. s). 
MS. (API) found m/z 428 (MH*) CaH^,0^, lequires 428 

Example 42 

l-[5-Ethyl-3.(pyrid-3.yl)phenylcarbamoylJ-S.methoxy^4rinuoromethylindoline 

The tide compound (0. 15g, 40%) was prepared as a tan powder using die 
methodology of Example 28 from phenyl N-(3-ctiiyl-5-(pyrid-3-yl)phenyl carbamate 
(D30) (0.26g, 0.81 mmol) and 5-mcthoxy-6-trifluoromethyl indoline (Dll) (0.177g, 
0.81 mmol) in DMF (10 ml). Melting point: 205°C-207'C 
30 iH NMR 250 MHz, CDO, 5: 8.81 (s. IH, Ar), 8.58 (d, IH, Ar). 8.22 (s. IH, Ar). 
7.88 (m, IH, At). 7.48 (s. IH. Ar), 7.32 (m, 2H. Ar), 7.12 (s, IH, Ar), 6.85 (s. IH, 
At), 6.52 (s. IH. NH). 4.12 (t, 2H, indoUne). 3.88 (s. 3H. Me), 3.28 (t, 2H, indoline). 
2.60 (q, 2H, CH,), 1.3 (t, 3H. Me). 
Mass spec, m/z = 442 IM*1]* 
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Example 43 

5-Methoxy-l-[5-phenyI-3-(pyrid-3-yl)phenylcarbanioyll-6-trinuoroinethyl 
indoline (E43) 

S The title compound (0.74g, 47%) was prepared as an off white solid using the 
methodology of example 28, with phenyl N-(5-phcnyl-3-(pyrid-3- 
yl)phcnyl)carbamate (D31) (027g, 0.76 mmol) and 5-mcthoxy-6-trifluoromethyl 
indoline (Dl 1) [0.182 mg. 0.83 mmol) in DMF (10 ml). Melting point 150*-15rC 
iH NMR 250 MHz CDO, 5: 8.87 (s, IH, Ai), 8.60 (d. IH, Ar), 8.24 (s, IH, Ar). 7.90 
10 (m, IH. Ar). 7.70-7.55 (m, 4H, Ar), 7 JO-7.30 (m, 5H. Ar), 6.85 (br. IH, Ar). 6.65 
(hr, IH, NH), 4.12 (t, 2H, indoline), 3.85 (3H, s, Me). 328 (t, 2H, indoline) 

Example 44 

6*Cliloro-5-methyM-[4>metbyI-3-(4-methyI-3-pyridyl)pbenyl carbamoyl] 
15 indoline 

Reaction of phenyl N-[4-methyl-3-(4-methylpyrid-3-ylphenyl)carbamatc (E>69) (0.5g, 

1.6 mmolcs) with 6K:hloro-5-mcthylindoline (see WO 95/01976) (0.26g, 1.6 mmoles) 
as in the method of Example 28 gave die tide compound (E44) (0.23g, 38%) m.p. 

20 178-180»C 

1h NMR (CDCy 5: 2.01 (3H. s). 2.12 (3H, s), 229 (3H, s), 3.15 (2H. t, J=8Hz), 

4.07 (2H, t, J=8H2), 6.60 (IH, s). 6.95 (IH, s), 7.15-7.28 (3H, m), 7.38-7.43 (IH, m), 
7.95 (IH, s), 8.30 (IH, s). 8.42 (IH, s) 

MS (API) found m/z 392 (MH*, "Q). 394 (MH*, "Q) 
25 CaHaNjOa requires 392, 394 

Example 45 

l-[3-(pyrid-3-ylaminocarbonyI)-phenylcarl>amoyll-5-methoxy-6-trifluoromethyl. 
indoline 

30 

A mixture of 3-(3-aminobenzoylamino)pyridine (D33) (0.416g, 2 mmol) and 
carbonyl diimidazole (0.34g. 2 mmol) in dichloromethane/N J4-dimediylfonnanude 
(25 ml/0.25 ml) was heated to reflux for 0.25 h, then evaporated to dryness. The 
residue was dissolved in NJ^I-dimethylfcwmamidc (15 ml) and 5-methoxy-6- 
35 trifluoromethyl indoline (0.41 6 g, 2 mmol) was added. The mixture was heated to 
100" C for 1 h then treated widi water (30 ml). Filttation and drying afforded a white 
solid (0.5 g). Chromatography on silica eludng with a gradient of 0-20% methanol in 
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ethyl acetate afforded the title compound as a white solid (0.17g, 19%). in.p. >220*' 
C 

1H NMR (D6-DMSO) 3^5 {2H, t, J 8 Hz), 3.85 (3H, s), 4.20 (2H, t, J 8 Hz), 7.25 
(IH, s), 7.40-7.55 (2a m), 7.65 (2H. d, J 8 Hz), 7.90 (IH, d, J 8 Hz), 8.10-8.30 (3H, 
5 m), 8.40 (IH. d. J 2 Hz), 8.10-8.30 (3H, m), 8.40 (IH, d, J 2 Hz), 8.85 (IH, s), 8.90 
(lH,d,J2Hz), 10.50 (1H.S). 
in/e457 [MH]® C23H19N4F3O3 requires 457 



Example 46 

10 l.[3-(Pyrid*3-3iaiidnocarbonyl)-plienylcarbainoyl]-5-inethyltbio-6- 
trifluoromethyNindoIine 



To a suspension of 5-inethylthio-6-tiifluoiomethyI-l-(3-caiix>xy phenyl 

carbaiDoyl)indoline (D36) (0.5g. 1.25 nunol) in dichloromethane was added oxalyl 
15 chloride (0.324g, 2.5 nunol) and dimediylfonnamide (3 drops). After effervescence 

had subsided the reaction mixture was evaporated under reduced pressure befcne 

being dissolved in tetrahydrofuran (10 ml) and added drop wise to a solution of 3- 

aminopyridine (0.133 mg, 1.4 mmol) and triethylamine (0.141g, 1.4 mmol) in 

tetrahydrofuran (10 ml) at 0° C. 
20 After 1 hour water was added forming a white precipitate which was filtered and 

dried to yield the product as a white solid (0.435g, 73%), mp 195-7° C. 

1h NMR PMSO) 5: 10.5 (IH, s); 9.0 (2H, d. J5Hz); 8.4 (IH. d. J5Hz); 8. (IH. s); 

8.25 (IH, s); 8.2 (IH, s); 7.9 (IH, d. J7H2); 7.7 (IH, d. JTHz); 7.5 (3H. m); 4.3 (2H. 

t, J8H2); 3.3 (2H, t. J8Hz); 2.5 (3H, s) 

25 

Example 47 

l-[3-(Pyrid-4-yIaminocarbonyI)-phenylcarbamoyl>5-methylthio-6- 
trifluoromethyl indoline 



30 This was made in the same manner as Example 46 using a solution of 

4-aminopyridine to give the product as a peach solid (0.45g, 76%). mp >200'' C. 
1h NMR (DMSO) S: 10.7 (IH, s); 8.95 (IH, s); 8.5 (2H, d, J7Hz); 8.2 (IH, s); 8.1 
(IH, s); 7.85 (IH, d, J7H2); 7.8 (2H, d. J7Hz); 7.65 (IH. d, J7Hz); 7.45 (2H. m); 4.25 
(2H. t. J7Hz); 3.3 (2H, t, JTHz); 2.5 (3H, s) 

35 nj/e = 472 C23H19F3N4O2S requires 472 
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Example 48 

l-[4-(Pyrid-3-ylaininocarbonyl)-phenylcarbainoyl]>5-iiiethyltbio-6> 
trifluoromethyl indoline 

5 This was made in the same manner as Example 46 using 5-methyltbio-6- 

trifluaromethyI-l-(4-carboxy phenyl carbamoyl) indoline (D37) to give the product as 
a pale yellow solid (0.327g, 55%), mp >200 "C 

1h NMR (DMSO) 8: 10.6 (IH, s); 9.1 (IH, s); 9.0 (IH, s); 8.4 (2H. d. JTHz); 8.2 
(IH, s): 8.0 (2H, d, JTHz); 7.8 (2a d. J7Hz); 7.6 (IH, q, J5Hz); 7.4 (IH, s); 4.25 (2H 
10 t. JTHz); 3.3 (2H, t, JTHz); 2 J (3H, s). 
m/e = 4T2 C23H19F3N4O2S requires 472 

Example 49 

l-[4-(Pyrid-4-yIaminocarbonyl)*phenylcarbamoyl]-5-methylthio-6- 
IS trifluoromethyl indoline 

This was made in the same manner as Example 48 using a solution of 4- 
aminopyridine to give the product as an <»ange solid (0.352g, 59%), mp 158-160° C 
1h NMR (DMSO) 5: 10.5 (IH, s); 8.95 (IH, s); 8.5 (2H, d, J5Hz); 8.2 (IH, s); 7.9 
20 (2H. d, J7Hz); 7.85 (2H. d, J5Hz): 7.8 (2H, d, J7z); 7.5 (IH, s); 4.25 (2H, t. J7Hz); 
3.3(2H,t,J7Hz);2.5(3H,s). 
nj/e = 472 C23H19F3N4O25 requires 472 

Example 50 

25 l-P-(3-pyridylcarbonyl)phenylcarbainoyl]-5-methoxy-6-trlfluorometiiyl 



The title compound (0.17g, 26%) was prepared using the method of Exan9>le 45. and 
purified by flash column chromatognq>hy on silica gel, eluting with 2% 
methanol/dichloromethane, and recyrstallisation from ethylacetateAnethanol/dO-SO" 
petroleum ether. 

iH NMR (200 MHz; D^DMSO) 6: 3.28 (2H, t), 3.75 (3H, s). 4.20 (2H, t), 122 (IH, 
s), 7.38-7.49 (IH, m), 7.52 (IH, t), T.63 (IH, q). T.93-8.00 (IH, m), 8.02 (IH, d), 
8.08-8.20 (2H, m), 8.T8-8.99 (2H. m), 9.02 (IH, d) 
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Exampk 51 

l-[3-(Pyrid-3-yl-aininosulphonyl)-phaiylcarbanioyl]5-ineth(jxy-6- 
trifluoromethyl-indidine 

5 A suspension of 3-(pyrid-3-ylaininosulphonyl)-aminobenzene (D39) (0.5g, 2 mmol) 
in chloroform (40 ml) was treated with triethylamine (5 ml) and chlorotiimethylsilane 
(5 ml). The solution was evaporated to dryness, and the residue dissolved in 
dichloiomcthane (20 ml). Carbonyl diimidazole (0.32g, 2 mmol) was added and after 
1 h die reaction mixture was evaporated to dryness. Dimcdiylformamide (20 ml) and 

10 5-methoxy-6-trifluoromethyl indoline (0.43g, 2 mmol) was added, and the mixture 
heated to 100° C for 2 h. The cooled solution was diluted with water (60 ml). 
Filtration and drying afforded a brown solid (0.6g). Chromatography, eluting with 0- 
5% methanol in ethyl acetate afforded the product as a white solid (0.26g. 26%), m.p. 
>215'* C 

15 iH NMR (DMSO) 5: 10.60 (IH, s), 8.9 (IH, s), 8.30 (IH, d, J2Hz), 8.25 (IH. dd, 
J5HZ. 2Hz), 8.20 (IH. t, J2H2). 8.10 (IH, s), 7.80 (IH, d, J7Hz), 7.35-7.55 (3H. m), 
7.30 (IH, m), 7.20 (IH, s), 4.20 (2H, t. J8H2). 3.85 (3H. s). 3.25 (2H, t. J8Hz) 

Example 52 

20 5-MethyIthio-6-trinuoromethyl-l-[6-(pyridin.3.yIoxy)pyridin.3- 
yIcarbamoyl)]indoline 

5-Amino-2-(pyridin-3-yloxy)pyridine (0.5g, 2.7 mmol) in dichloromethane (25 ml) 
was treated with triethylamine (0.4 ml, 2.9 mmol) then phenyl chloroformate (0.34 

25 ml, 2.7 mmol) dropwise at -20''C. The reaction mixture was allowed to warm to 
loom temperature over 1 hour then poured into dilute aqueous sodium bicarbonate 
(50 tnl). The organic phase was separated and the aqueous phase extracted with 
dichlorometiiane (2 x 50 ml). The combined organic phases were dried (Na,SO^) and 
evaporated to give the crude phenyl carbamate (0.84g) as a crystallising oiL TTus 

30 material was taken-up in dry DMF (10 ml) and triethylamine (0.5 ml) and oeated 
with 5-methylthio-6-ttifluoromethyl indoline hydrochloride (0.63g, 2.32 mmol) at 
100°C for 0.5 h. After cooling the DMF was removed under reduced pressure and the 
residue was partitioned between 5% aqueous sodium hydroxide (100 ml) and 
dichloromethane (3 x 100 ml). The combined organic extracts were dried (Na^OJ 

35 and evaporated. Chromatography using 2% methanol in ethyl acetate as eluant 
followed by recrystallisation from ethyl acetate/petroleum ether (60-80°) gave the 
tide compound (0.88g, 73%) as a white crystalline solid m.p. 193-4°C. 
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'H NMR (250 MHz, DMSO) 5: 3.28 (2H, t, J 8H2), 3.37 (3H, s), 4.20 (2H. t, J 8Hz), 
7.13 (IH. d, J 9Hz), 7.42-7 (2H. m). 7.61 (IH, m), 8.08 (IH. dd, J 8Hz, 2 Hz), 
8.21 (IH, s), 8.27 (IH, d, J 2Hz), 8.40-8.48 (2H. m). 8.86 (IH, s). 
MS(EDin/e = 447(Nnr) 

5 

Example 53 

5«Methoxy>6>trifluoroinethyl-l>[6-(p7ridin-3-yioxy)pyridiii-3- 
ylcarbamoynindoline 

10 5-Aimna-2-(pyridin-3-yloxy)pyridine (0.2g, 1.1 mmol) was treated with phenyl 
chlorofonnate to give the phenyl carbamate which was treated with 5-methoxy-6- 
trifluoromethylindoline (0.23g. 1.1 mmol) according to the method of Example 52 to 
give the title confound (0.34g, 74%) as a white solid m.p. 202-4°C 
'H NMR (250 MHz. DMSO) 6: 3.28 (2H, t, J 8Hz), 3.86 (3H, s). 4.18 (2H, t, J 8Hz). 

15 7.12 (IH. d, J 9Hz). 7.22 (IH, s), 7.47 (IH, dd, J 7Hz, 5Hz), 7.51 (IH. m, J 7Hz), 
8.08 (IH, dd. J 8Hz, 2Hz). 8.10 (IH, s). 8.27 (IH, d, J 2Hz), 8.40-8.47 (2H, m). 8.78 
(lH,s). 

MS(EDm/e»431 (MH*) 

20 Example 54 

5«Metboxy-6-trinuorometbyl-l.[4-(pyridin-4-ylmethyioxy)pbenyl 
carbamoynindi^ne 

4-(Pyridin-4-ylmediyloxy)aniline (0.5g, 2.5 mmol) was converted to die phenyl 
25 carbamate and treated with 5-medioxy-6-trifluaromethyliDdoline (0.54g, 2S mmol) 
as in the method of Exanq>Ie 52. Chromatography using ethyl acetate as eluant 
followed by recrystallisation from ethyl acetatc^troleum ether (60-80°) afforded the 
title compound (023g, 24%) as an off-white crystalline solid m.p. 205-207°C 
'H NMR (250 MHz, CDCy 8: 3.26 (2H, t, J 8Hz), 3.82 (3H, s), 4.07 (2H, t, J 8Hz), 
30 5.06 (2H, s), 6J29 (IH, s), 6.83 (IH. s), 6.91 (2H, d. J IOH2), 7.28-7.48 (4H, m), 8.22 
(lH,s),8.60(2H,d.J7Hz). 
MS(EDm/e = 444(MH0 
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Example 55 ... 
5-Metboxy>6-trinuoroinethyl-l-[6-(pyridin-4>ylniethyIoxy)pyridin-3- 
yIcarbamoyl]indfdine 

5 S-Aniino-2-(pyridin-4-yIinethyloxy)pyridine (O.Sg, 2.5 mmol) was convened to the 
phenyl carbamate and treated with S-inethoxy-6-tiifluoiomethylindoline (O.S4g, 2.5 
mmol) as in the method of Example 52. Chronoatogn^hy using ethyl acetate as 
eluant foUowed by leciystallisation from ethyl acetate^trolemn ether (60-80**) 
afforded the dde compound (0.13g, 13%) as an off-white solid m.p. IST-ISPX. 
10 'H NMR (250 MHz, CDCy 5: 3.31 (2H, t, J 8Hz), 3.88 (3H, s), 4.12 (3H, t, J 8Hz), 
5.40 (2H, s). 6.32 (IH, s), 6.88 (IH, m), 7.35 (2H, d, J 6Hz), 7.91 (IH, dd, J 8Hz, 
2Hz), 8.04 (IH, d, J 2Hz), 8.22 (IH, s), 8.59 (2H, d, J 6Hz) 
MS(EI)m/e = 445(MH*) 

15 Example 56 

5-MetbyIthio-6-trifluoromethyl-l-[4>(pyrid-4<yI-methylamino carbonyI)pbenyl 
carbamoyllindoline 

This was prepared by the same methodology as for Exaiiq>le 69 affording the dde 
20 compound in 11 % yield as a white solid. m.p. 230-2°C 

1h NMR (D6-DMS0) 2J0 (3H, s), 3.25 (2a t), 3.45 (3H, s), 4.20 (2H, t). 7.15 (2H, 
d), 725 (2H, d). 7.50 (3H, m). 8.20 (IH, s), 8.45 (2H, d), 8.80 (IH. s) 

Example 57 

25 Trans-5-Methyithio-6-trinuoromethyl-l-{4-[2-etbenyl-(4-pyridyl)]-phenyl 
carbanioyI}-indoline 

This was prepared from tTans-4-[2-etbenyl-(4-pyiidyl)]-aniline (D43) and 5- 
methylduo-6-trifiuaioniediyl indoline (D7) using die phenyl chloioformate procedure 
30 as for Description 1 8 and Example 26 affording the dde compound as a yellow solid 
in 18% yield, m.p. 157-9''C. 

1h NMR (D6-DMSO) 2.50 (3H, s). 3.30 (2H, t), 4.25 (2H. I), 7.15 (IH. d). 7.45 
(IH, s), 7.55 (2H. d), 7.65 (5H. m). 8.25 (IH, s), 8.55 (2H, d), 8.80 (IH, s) 
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Example 58 

5- Methylthio^-trinuoromethyI-l-{4-[2-€thyl(4-pyridyI)]phenyl 
carbainoyI}indoline 

5 This was prepared by hydrogenation of D42 followed by coupling with 5-methylthio- 

6- tiifluoromethyl indoline (D7) using the phenyl chlarofoimate method, affording the 
title compound in 20% yield as a white solid. m.p. ISS-161'C 

iH NMR (DMSO) 2.50 (3H, s), 2.85 (4H. m), 3.25 (2H. t), 4.20 (2H, t), 7.15 (2H, 
d). 7.25 (2H. d). 7.45 (4H. m). 8.20 (IH. s), 8.45 (2H, d). 8.60 (IH. s). 

10 

Example 59 

l-(l-(4-Pyridyl)-5-indolylcarbamoyI)-5-niethoxy-6-trifluoroniethylindoline 

The title compound was prepared by the method of Example 73, from aminoindole 
15 (D53). Yield 62%, m.p. 206-21 1'C 

iH NMR (CDCy 8: 3.29 (2H, t. J=8). 3.85 (3H, s). 4.20 (2H, t, J=8), 6.78 (IH, d, 
J=3), 7.20 (IH, s), 7.41 (la dd. J«8^). 7.72 (2H. d, J=6). 7.78 (IH. d, J=8), 7.83 
(IH. d, J=3), 7.92 (IH. d, J=2), 8.16 (IH, s). 8 38 (IR s), 8.70 (2H, d, J=6) 
MS(APDm/z=453(MH*) 

20 

Example 60 

5.Methoxy-6-trifluoromethyM-[4-(pyridin-4-ylthiomethyl)plienyl 
carbamoyI]ind<dine 

25 4-(Pyridin-4-ylthiomcthyl)aniline (0.37g, 1 .71 mmol) was converted to die 

phenylcaibamate and treated with 5-methoxy-6-trifluoromethylindoline (Dl 1) (0.37g, 
1.71 mmol) as in the method of Example 26 to give the title compound (O.Sg, 64%) 
as a white crystalline solid tap. 174-S°C 

'H NMR (250 MHz; DMSO) 5: 3.26 (2H, t. J 8Hz). 3.84 (3H. s). 4. 16 (2H, t. J 8Hz), 
30 4.32 (2H. s), 7.20 (IH, s). 7.32 (2a d, J 7Hz), 7.37 (2H, d, J 8H2), 7.52 (2a d, J 
8Hr), 8.1 1 (la s), 8.37 (2a d. J THz), 8.58 (la s). 
MS(EI)nVe»460(MH^ 
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Example 61 

5>Metboxy-6-trifluoronietbyl-l-[4-(pyridin*4-ylsuIpbonjIinethyl) 
phenylcarbainoyl]indoluie 

S 4-(Pyridin-4-ylsdphonylmethyl)aniUne was converted to the tide com^ 

according die mediod of Example 60 to give a white crystalline solid (46%) ntp. 240- 
242»C. 

'H NMR (250 MHz; DMSO) 5: 3 (2H, t, J 8Hz), 3.84 (3a s). 4.17 (2H, t, J 8Hz), 
4.77 (2H, s). 7.08 (2H, d, J 8Hz). 7.20 (IH, s). 7.50 (2H, d, J 8Hz), 7.70 (2H, d, J 
10 7Hz), 8.10 (IH, s). 8.59 (IH, s), 8.88 (2H, d, J 7Hz) 
MS(EI)in/c = 492(Mir) 

Example 62 

5«Methoxy-6-trifluoroinethyM-[4*(pyridin-4-ylmethyIthio)phenyl 
15 carbamoyljindoline 

4- (PyTidin-4-ylmethylthio)anilinc was converted to the dtle cornpound according to 
die method of Example 60 to give a white crystalline solid (63%) m.p. leO-S^C 
'H NMR (250 MHz; CDCI,) 5: 327 (2H, t, J 8Hz), 3.85 (3H, s), 3.95 (2H. s), 4.08 

20 (2H, t, J 8Hz), 6.41 (IH, s), 6.84 (IH, s). 7.12 (2H, d, J 7Hz), 7.23 (2H, d, J 8Hz), 
7.33 (2H, d. J8Hz), 8.21 (IH. s). 8.48 (2H, d, J 7H2). 
MS(EI)m/c = 460(MHO 

Example 63 

25 5-MethyIthio-6-trifluoromethyM«[(6-phaioxy)-3-pyridylcarbaiiioyl]-indoIine 

Hds was prepared Ctxnn 6-phenoxy-3-aminopyiidine and 5-methylduo-6- 
trifluoromethylindoline (D7) by similar mediodology to Example 1, affording the tide 
compound as a yellow sdid in 39% yield, m.p. 86-88*^0 
30 NMR (D6-DMS0) 2.50 (3H, s). 3.30 (2H. t). 4.20 (2H. t), 7.00 (la d), 7. 10 (2a 
m). 7.20 (la m), 7.45 (3a m), 8.05 (la d), 8^ (IH, s), 8.30 (IH, d), 8.85 (la s). 

Example 64 

5- Methoxy-6-trifluororoethyM-[2>(pyridin-3-yloxy)pyridin-4> 
35 ylcarbamoyI)]indoline 

4-Amino-2-(pyridin-3-yloxy)pyridine (D45) was converted to the tide compound by 
the method of Example 60 to give an off-white crystalline solid (89%) m.p. 223-5''C. 
56 
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•H NMR (250 MHz; DMSO) 5: 3.28 (2H. t, J 8Hz). 3.86 (3H, s), 4.21 (2H, I, J 8Hz), 
7.24 (IH, s). 7.39 (IH. s). 7.40-7.52 (2H. m), 7.62 (IH, m, J 9Hz), 7.97 (IH. d, J 
7Hz). 8.13 (IH, s), 8.40-8.48 (2H, m). 9.10 (IH, s). 
MS(EDxn/c = 431(Mir) 

5 

Example 65 

5-Methylthlo-6.trinuoromethyl.l-t6-(2.inethylpyridin.3.yIoxy)pyridln.3- 
ylcarbamoyllindoline 

10 5-Aniino-2-(2-inethylpyiidin-3-yloxy)pyridinc was converted to the title compound 
accozding to the method of Example 60 to give a pale yeUow soUd (30%) m.p. 204- 
7»C. 

'H NMR (250 MHz; DMSO) 5: 3.28 (2H. t, J 8Hz), 3.34 (3H, s), 4.19 (2H. t, J 8H2), 
7.10 (IH, d, 8 Hz), 7.31 (IH, dd. J 8Hz. 5Hz), 7.44-7.53 (2H, m), 8.06 (IH, dd, J 
15 8Hz, 2Hz), 8.21 (IH. s), 8.32 (2H. d, J 5Hz), 8.82 (IH. s). 
MS(EI)m/e = 461(MH*) 



Example 66 

5-Methylthlo-6-trinuoromethyM-[6.(6-methyIpyridln.3-yloxy)pyridln.3- 
20 ylcarbanx>yl]indoUne 

5-Amino-2-(6-inediylpyridin-3-yloxy)pyridinc was converted to the title compound 
according to the method of Example 60 to give an off-white solid (44%) na-p. 206- 
8-C 

25 'H NMR (250 MHz; DMSO) 5: 3.28 (2H. t, J 8Hz). 3.37 (3H, s), 4. 19 (2H, t. J 8Hz), 
7.09 (IH, d. J 7Hz). 7.32 (IH. d. J 7Hz), 7.45-7.53 (2H. m). 8.06 (IH. dd. J 7Hz. 
2Hz). 8.20 (IH, s), 8.24 (IH, d, J 2Hz), 8.30 (IH, d, J 2Hz), 8.84 (IH. s). 
MS(EDm/c = 461(MH*) 



30 Example 67 

5.Methoxy-6.trinuoromethyM-[6.(pyridln-3.yIthlo)pyridln-3- 

ylcarbamoyl]indoline 

5-Amino-2-(pyiidin-3-ylthio)pyridine was converted to the title compound according 
35 to the method of Example 60 to give a white crystalline solid (51%) tap. 208-210*C. 
'H NMR (250 MHz; DMSO) 5: 3.28 (2H, t, J 8Hz), 3.85 (3H, s). 4.17 (2a t. J 8Hz), 
7.20 (IH, d, J 7Hz), 7.22 (IH. s). 7.49 (IH. dd, J 7Hz, 5Hz). 7.90-7.99 (2H. m), 8.1 1 
(IH, s). 8.57-8.68 (3H. m). 8.84 (IH. s). 
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MS(EI)in/c = 447(Mir) 
Example 68 

5-Me(byItbio-6-trinuoroniethyl-l«[4>(pyrid*3-yimetbyl)ainido phenyl 
5 carbainoyl]indoIine 

This was prepared in 61% yield by the same method as for Example 69, m.p. >250'' 
C. 

iH NMR (D6-DMSO) 5: 2 JO (3H, s), 3.30 (2H, t), 4.25 (2H, t), 4.50 (2H, d), 7.40 
10 (IH, m), 7.50 (IH, s). 7.70 (3H. m), 7.85 (2H, d), 8.25 (IH, s), 8.45 (IH, m). 8 J5 
(la m). 8.80 (IH, s). 9.00 (IH. t) 

Example 69 

5>Methyltbio^trifluoromethyM-[3-(pyrid-4-ylmethyl) amidopbenylcarbanioyi] 
15 indoline 

A suspension of 5-methylthio-6-trifluoromethyl-l-(3-carboxyphcnyl carbamoyl) 
indoline (D55) (0.5g, 1.26 mmol) in dichloromethane (10 ml) was treated with oxalyl 
chloride (0.2 ml, 0.3g, 2.4 mmol) and NJ4-dimethyl fomiamide (3 drops). After Ih 

20 the reaction mixture was evaporated to dryness. The residue was dissolved in 

tetrahydrofiiran (20 ml) and added to a solution of 4-aminomethyl pyridine (0.15 ml, 
1.39 mmol) and triethylamine (0.2 ml, O.lSg, 1.5 mmol) in tetrahydrofiiran (10ml) at 
O'C. After 1 h 5M aqueous sodium hydroxide solution (5 ml) was added, followed 
by water (20 ml). Hltradon and drying afforded the product as a yellow solid (O.S8g, 

25 94%) m.p. 122-3''C. 

1h NMR (D6-DMS0) 8: 2.50 (3H. s), 3.30 (2H. t), 4.20 (2H. t). 4.50 (2H, d), 7.30 
(2H, d). 7.40 (IH, t). 7.45 (IH, s), 7.60 (IH, d), 7.80 (IH, d), 8.05 (IH, s), 8.25 (IH, 
s), 8.50 (2H, d), 8.85 (IH, bs), 9.15 (IH, t) 

30 Example 70 

5-MetbyUhio^trinuoromethyl-l>I4-(pyrid-2-ylmetbyl)amidopbenylcarbamoyl] 
indoline 

This was prepared by the same method as for Example 69, affording the title 
35 compound as a white solid in 84% yield, m.p. 203-5''C. 

1h NMR (D6-DMSO) 6: 2.50 (3H, s), 3.30 (2H, t), 4.20 (2H, t), 4.55 (2H, d). 7.25- 
7.35 (2H, m), 7.45 (IH, s), 7.65-7.75 (3H, m), 7.90 (2H, d). 8.25 (IH, s), 8.50 (IH, 
d). 8.85 (lH,s),9.00(lH,t). 
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Example 71 

l-(l.(3.Pyridylinethyl)-5-indolylcarbainoyI)-5-iiiethoxy-<- 
trifluoromethylindoline 

5 

A solution of aminoinde (IMS, 0.40g, 1.8 mmol) and l.r-carbonyldiimidazole 
(0.30g, 1.8 mmol) in dichloromethane (40 mL) was sdned at room temperature for 
1.75 h, then evaporated. To the residue was added dimethylformamide (DMF, 10 
mL) and a solution of 5-med)oxy-6-trifIuaromethylindoIine (Dl 1 , 0.39g, 1.8 mmol) 
10 in DMF (5mL). The mixture was stirred at 1 10°C overnight, th«i poured into water 
and extracted with dichloromethane. The extract was washed with water, dried and 
evaporated. The residue was triturated widi ether to give a grey solid, which was 
recrystallised firom dichloromediane/methanol to give the title compound (O.lSg, 
18%)m.p.243-6»C 

15 1h NMR (CDO,) S: 3.26 (2H, t. J=8), 3.83 (3H. s). 4.17 (2H. t. J=8). 5.45 (2H, s). 
6.45 (IH, d. J=3), 7.19 (IH, s), 7.22 (IH. d, J=8), 7.33 (IH, dd, J=7,5). 7.42 (IH, d, 
J=8), 751 (IH, d, J=3), 7.5 (IH, d, J=8). 7.72 (IH, s), 8.12 (IH, s), 8.41 (IH, s), 8.46 
(lH.d,J=5),8.51(lH.s) 
MS(APD m/z=467 (MH*) 

20 

Example 72 

l.(l.(4-Pyridylmethyl)-5-indoIylcarbamoyl)-5-methoxy^ 
trifluoromethylindoiine 

25 A mixture of aminoindole (D49, 0.46g, 2. 1 mmol), phenyl chlorofonnate (0.26 mL, 
2.1 mmol) and triethylamine (0.29 mL, 2.1 mmol) in dichloromethane (5 mL) was 
stirred at room temperanirc for 1 h. The mixture was then diluted with 
dichloromethane, washed with water, dried and evaporated. The residue was 
dissolved in acetonitrile (10 mL). 5-Methoxy>6-trifluoromethylindoline (DU, 0.45g, 

30 2. 1 mmol) and triethylamine (0.29 mL, 2. 1 mmol) were added and the mixture was 
stirred for 3h at room tenoperature. The reacdon was worked up as for Example 71, 
and the solid obtained after trimration was recrystallised from dichl(»x>methane/petrol 
to give the title compound (0.26g, 27%), m.p. 215-8°C 

iH NMR (CDO,) & 3.26 (2H, t, J=8), 3.83 (3H. s). 4.16 (2H, t. J=8), 5.48 (2H, s). 
35 6.49 (IH, d, J=3), 7.04 (2H, d, J=6). 7.20 (2H, m), 7.30 (IH, d. J=8), 7.49 (IH, d, 
J=3), 7.73 (IH, s), 8.12 (IH, s). 8.42 (IH, s), 8.47 (2H, d, J=6). 
MS(API)m/z=467(MH0 
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Example 73 

-(3-p}Tidyl)-5-indoIylcarbanioyl)-5'>iiietfaoxy-6-trifluoroiiietbyI indoline 

The title con^und was prepared by the method of Example 72, from aminoindoline 
5 (DS2, 0.34g, 1.63 izimol). Addition of the reaction mixture to water gave a 
precipitate which was filtered off, dried and reciystallised fhnn 
dichloromethane^petrol to give the title compound (0.61g, 84%), m.p. 202-4'*C 
1h NMR (CDCy 8: i2i (2H, t. J=8), 3.84 (3a s), 4.19 (2H, t, J=8), 6.73 (IH, d, 
J=3), 7.21 (IH. s), 7.38 (IH, dd. J=8,2), 7.55 (IH. d, J=8). 7.62 (IH, dd. J=7^), 7.73 
10 (IH, d. J=3). 7.89 (IH. d. J=2), 8.09 (IH, d, J=7), 8.17 (la s). 8.55 (IH, s). 8.60 
(IH, d, J=5), 8.89 (IH, d, 3=2). 
MS(API) m/zs453(MH*) 

Example 74 

15 5•Methylthio^-trinuo^omethyl•^{3-[^(3■pyridyl)thiazol•4• 
yljphenylcarbamoyi} indoUne 

A solution of 4-(3-aminophenyl)-2-(3-pyridyl)-thiazole (0.76g, 3 nmnol) in 
chloroform (30 ml) was added to a solution of carbonyl diimidazole (0.49g, 3 mmol) 

20 in dichloromethane (10 ml). After 1 h the mixture was evaporated. 5-Methylthio-6- 
trifluonomethyl indoline (0.7g, 3 mmol) and N,N-dimethylfonDamide (20 ml) were 
added. The mixture was heated at 100°C for Ih, then diluted with water (50 ml). 
Filtration and evaporated afforded a yellow solid (l.lg). Recrystallisation from ethyl 
acetate-petrol afforded the tide conopound as a white solid (0.53g. 35%), m.p. 154- 

25 S-C. 

iH NMR (DMSO) 2.50 (3H, s), 3.30 (2H, l), 4.25 (2H, t). 7.45 (IH, t). 7.50 (IH, s). 
7.55 (2H, m), 7.70 (IH, m), 8.25 (2H, m), 8.40 (IH, dt), 8.70 (IH, d), 8.80 (IH. s), 
9.25 (lad). 

30 Example 75 

5-Methylthjo^trinuoromethy|.l.{4.[2-(4-pyridyI)-tbiazol-4-yl)phenyl 
carbamoyl}lndoline 

This was prepared in the same manner as 5-methylthio-6-tTifIuorometbyl- 1- ( 3-[2-(3- 
35 pyridyI)-thiazoI-4-yl]phenyI carbamoyl ) indoline to give the produa as a yellow solid 
(0.2g, 31%), m.p. 253-4- C 

'H NMR (DMSO) 5: 8.8 (3H, m), 8.2 (2H, s), 8.0 (4H, m), 7.7 (2H, d), 7.4 (IH, s), 
4.2 (2H. t), 3.3 (2H, t), 2.5 (3H, s) 
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Example 76 

5-MethyIthio^trinuoroinethyl.l.{4-I2.(3-pyridyl)-tliiazol^- 
^]phenylcarbanioyI}ind(riine 

5 

This was prepared in the same manner as 5-methylthio-6-trifluoromcthyl-I-{3-[2-(3- 
pyridyl)>thjazol-4-yI]phenyI carbamoyl) indoline to give the product as a yellow solid 
(0.25g.39%).m.p.>25(rC 

•H NMR (DMSO) 5: 9.2 (IH, s), 8.8 (IH, s), 8.7 (IH, d), 8.4 (IH. d), 8.2 (IH, s), 8.1 
10 (IH. s), 7.95 (2a d). 7.7 (2H. d), 7.6 (IH. q). 7.4 (IH. s). 4.2 (2H. t). 3.3 (2H. t). 2.5 
(3H,s) 

Example 77 

l-[4*FIuoro-3-(3-pyridyl)phenyicarbamoyl]-5-methoxy-6-trifluonnnethyl 
15 indoline 

A solution of 4-fluort>-3-(pyrid-3-yl)phenylcaibonyl azide (D59) (270 mg, 1.1 mmol) 
in toluene (10 ml) was refluxed under argon for 45 minutes and cooled. To a stined 
solution of the indoline (Dl 1) (266 mg. 1.1 eq) in dichlonsnethane was added the 
20 isocyanate solution. The total solution was stnxed at nx)m tetiq>erature overnight, 
evaporated to dryness and chromatograpbed (EtOAc-->5% MeOH/EtOAc, SiO^. 
Concentration of fractions afforded the title compound as a white powder (315 mg, 
66%). Melting point = 210''-212»C 

'H NMR (250 MHz. 8: 8.73 (d, 2H). 8.60 (dd, IH). 8.10 (s, IH), 7.97 (dd. IH). 7.75 
25 (m, IH). 7.65 (m. IH). 7.54 (m. IH), 7.30 (t, IH), 7.21 (s. IH), 4.15 (t. 2H). 3.83 (s. 
3H), 3.27 (t,2H). 
Mass spec: m/z = 432 MH* 

Example 78 

30 l.[3-Fluoro-5-(pyrimid!n-5-yl)phenylcarbamoyI]-5*metboxy-6-trinuoromethyI 
indtrilne 

3-Fluoro-5-(pyrimidin-5-yl)phcnylcarbonyl azide P60) (0.22g. 0.00091 mole) was 
dissolved in dry toluene (15 ml) and heated under reflux under argon for hour. 
35 After cooling to ambient temperature. 5-methoxy-6-trifluoromethyl indoline (Dl 1 ) 
(0.20g. 0.00091 mole) in dichloromethane (8 ml) was added and the mixture stirred 
for 18 h. The dichloromethane was removed in vacuo and the resulting precipitate 
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filtered and dried in vacuo. This was reciystallised from ethyl acetate/60-80f 
petroleum ether to afford the title compound (0. 17g, 43%). 
'H NMR (200 MHz. Dt)MSO) 5 (ppm): 3.30 (2H, t, J=8), 3.87 (3H, s), 4.20 (2H. t, 
J=8), 7.22 (IH, s), 7.38 (IH, dt, J=3, 9). 7.68 (IH, dt, J=3, 11), 7.79 (IH, s), 8.14 
5 (IH, s). 8.90 (la s), 9. 12 (2H, s). 9J54 (IH, s). 

Example 79 

l-[4-Chloro-3-(4-inethy]-3-pyridyl)pbenyIcarbainoyI]-5«me(hoxy-6- 
trifluoromethylindoline 

10 

4-Chloro-3-(4-methyI-3-pyridyl)aniline (D62) was converted to the phenyl carbamate 
in the usual manner and then treated with S-methoxy-6-tiifluoroniethylindoIine 
(Dl 1). Purification of the residue obtained by flash chromatography on silica gel 
gave the title compound (E79) (0.1 15g, 49%) in.p. 140-14rc. 
15 1h NMR (CDO,) 5: 2.19 (3H, s), 3.28 (2H. t, J=8Hz), 3.82 (3H, s), 4.15 (2H, t, 
J=8Hz), 6.81 (IH, s), 7.09 (IH, s), 7.20 (IH, d, J=6Hz), 7.25 (IH, s), 7.40 (IH, d, 
J=8Hz). 7.52-7.59 (IH. m), 8.20 (IH, s), 8.30 (IH, s), 8.45 (IH, d. J=6Hz). 

Example 80 

20 l-[23-Diliydro-7-(pyrid-3-yl)benzofuran-5-ylcarbaiiioyI]-5-metboxy-6> 
trifluorometbyl indoline 

Phenyl N-[2,3-dihydro-7-(pyrid-3-yl)benzofuran-5-yl]caibamate (D65) (0.20g, 
0.0(X)60mole) in dry DMF (10 ml) was treated under argon with S-methoxy-6- 

25 trifluoromethyl indoline (Dl 1) (0.13g, 0.00060mole) and heated under reflux for 18 
hours. The reaction was allowed to cool to ambient tenq>erature and the solvent was 
removed in vacuo. The residue was dissolved in dichloromethane, washed with 
deionised water and 10% sodium hydroxide solution, dried (Na^SOJ and evirated 
in vacuo. The resulting brown oil was purified by flash column chromatography on 

30 silica gel, eluting with 2% methanoVdichloromethane, followed by reciystallisation 
from ethyl acetate 60-80° petroleum ether to afford the title compound (0.07g, 26%) 
as a beige solid. 

•H NMR (200 MHz, D*DMSO) 5 (ppm): 3.12-3.49 (4H, m). 3.85 (3H, s), 4.15 (2H, t, 
J=8), 4.61 (2H. t, J=10). 721 (IH, s), 7.40-7.58 (3H, m). 8.07 (IH. dt, J=l, 7), 8.13 
35 (IH, s), 8.43-8.60 (2H. m), 8.88 (IH, d, J=l). 
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Example 81 

5-Methoxy-6-trifluoroinethyI-l-[fi-(2-tnethylpyridin-3->'loxy)pyridin-3- 
ylcarbamoyljindoline 

5 5-Aniino-2-(2-mcthylpyridin-3-yloxy)pyridine was converted to the title compound 
according to the method of Example 60 to give a white crystalline solid (71%) m.p. 
227-230'C. 

'H NMR (250 MHz, DMSO) 5: 3.28 (2H, t, J8Hz), 3.85 (3H. s), 4.15 (2H, t. J8Hz), 

7.09 (IH. d. J8H2), 7.21 (IH, s), 7.30 (IH. dd. J8H2, SHz), 7.49 (IH, d, J8Hz), 8.04 
0 (IH, dd, J8Hz, 2Hz), 8.10 (IH. d, J2Hz), 8.32 (IH. d, J5Hz), 8.72 (IH. s). 

MS(EI)nVe=445(MH*) 

Example 82 

5-Methoxy-6-trinuoromethyl-l-[6-(4-methyIpyridin-3*yloxy)pyridin-3- 
5 ylcarbamoyl]indoIine 

5-Amino-2-(4-methylpyridin-3-yloxy)pyridine was converted to the title compound 
according to the method of Example 60 to give a white crystalline solid (51%) m.p. 
188-19rC. 

3 'H NMR (250 MHz. DMSO) 8: 3.30 (2H, t. J8Hz), 3.83 (3H, s), 4.1 5 (2H. t, J8Hz). 

7.10 (IH. d. J8Hz). 7.20 (IH, s), 7.38 (IH, d, J5Hz), 8.04 (IH, dd. J8Hz, 2Hz), 8.10 
(IH. s), 8.17 (IH, d, J2Hz). 8.29 (IH, s). 8.30 (IH, d. J5Hz). 8.72 (IH, s). 

MS (EI)m/e = 445(MH*) 

5 The following examples were prepared using similar techniques: 



Exam 
pie 
No. 


Ri 


R2 


R3 


M.Pt. 

•c 


83 


3-(3-Pyridyl)phenyl 


OMe 




192-193 


84 


2-Methoxy-3-(3-pyridyl)phenyl 


OMe 


CF3 


196-197 


85 


2-Chloro-3-(3-pyridyl)phenyl 


OMe 




214-216 


86 


3-(3-Quinolyl)phenyl 


OMe 


CF3 


240 
(dec.) 
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87 


5-(4-FIuorophcnyl)-3-pyridyl 


OMc 


CF^ 


>200 


88 


5-(3^-Difluorophenyl)-3-pyridyl 


OMc 


CF3 


226-229 


89 


5-(4-Chlorophenyl)-3-pyridyl 


OMe 




198-199 


90 


5-(2-Mclhylphcnyl)-3-pyridyl 


OMc 




103-105 


91 


5-(2-FonnyIphenyl)-3-pyridyl 


OMe 


CF^ 


114-116 


92 


5-(2-HydroxymethyIphenyI)-3-pyridyI 


OMe 


CF3 


190-192 


93 


5-(3-Chlor(M-fluorophenyl)-3-pyridyl 


OMe 


CF^ 


113-115 


94 


6-Phenyl-3-pyridyl 


OMe 


CF, 


204-207 


95 


5-(3-pyridyl)-2-pyridyl 


OMe 


CF3 


>225 


96 


6-(l-Pyrazolyl)-3-pyridyl 


OMe 


CF3 


>225 


97 


3-(4-N,N-Dimethylaminophenyl)phcnyl 


OMe 


CF3 


213-215 


98 


3-(4-N.N- 

DimethylaminomethylphenyOphcnyl 


OMe 


CF3 


209-211 


99 


3-(3-N,N- 

Diinethylaminomethylphenyl)phenyl 


OMe 


CF3 


185-187 


100 


3-(5-N,N-Dimethylaminomethyl-l^,4- 
oxadiazoI-3-yI)phenyI 


OMe 


CF3 


154-155 


101 


3-(l-Dimethylaminoethyl-2-pyrroly])phenyl 


OMe 


CF^ 


158-159 


102 


3-(2-PyiTolyI)phcnyl 


OMe 


CF, 


>240 


103 


3-(3-Pyridyl)phenyl 


Me 


a 


208-210 


104 


5-Edicnyl-3-(3-pyridyl)phcnyl 


OMe 


CF, 


138-140 


105 


3-(3-Pyridyl)-5-(trifluoromethyl)phenyl 


OMe 


CF3 


220-222 


106 


5-Chloro-3-(3-pyridyl)phenyl 


OMc 


CF3 


183-185 


107 


5-Acetyl-3-(3-pyridyl)phenyl 


OMe 


CF3 


174-176 


108 


4-Methoxy-3-(3-pyridyI)-5- 
(trifluoromethyl)phcnyl 


OMe 


CF3 


180-181 


109 


4-Methyl-3-(4-inethyl-3-pyridyl)phenyl 


OMc 


CF3 


153-155 


110 


3-(2-Methyl-3-pyridyl)phenyl 


OMe 


CF3 


179-180 


111 


3-{2,4-Djmethyl-3-pyridyl)phcnyl 


OMe 




202-204 


112 


3-(6-Methyl-3-pyridyl)phenyl 






228-230 


113 


3-(2-Methyl-4-pyrimidinyl)phenyl 


OMe 


CF3 


>220 


114 


3,5-(Di-3-pyridyl)phcnyl 


OMe 


CF^ 


155-156 


115 


3-(3-Pyridyl)-5-(4-pyridyl)phcnyl 


OMe 


CF^ 


153-154 


116 


5-Fluoro-3-(6-methyl-3-pyridyl)phenyl 


OMe 


CF3 


213-215 


117 


3-(4,6-Dimethyl-3-pyridyl)phenyl 


OMe 


CF^ 


161-162 


118 


5-Fluoro-3-(3-pyridazinyl)phenyl 


OMe 


CF3 


230-231 
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119 


3-(5-Pyrimidinyl)phenyl 


OMe 


CF^ 


245-250 


120 


3-(2-Pyrazinyl)phenyl 


OMc 


CF^ 


2\)a-2W 


121 


3-(6-Methyl-3-pyridazinyl)phenyl 


OMe 


CF3 




122 


3-(3-Pyridyl)-5-(mnuoiomcthoxy)phenyl 


OMe 


CF3 


168-170 


123 


3-(3-Pyridyl)-4-(trifluoromethoxy)phcnyl 


OMe 


CF-^ 


99-100 


124 


5-Fluoro-4-methyl-3-(3-pyridyl)phenyl 


OMe 


CF^ 


244-247 


125 


5-Fluon)-3-(2-methyl-3-pyridyl)phenyl 


OMe 


CF^ 


204-205 


126 


5-Fluoro-3-(2-pyrazinyl)phenyl 


OMe 


CF^ 


230-231 


127 


5-Fluoro-3-(4,6-dimethylpyrid-3-yl)phcnyl 


OMe 




215-218 


128 


5-Fluoro-4-mcthyl-3-(pyriinidin-3- 
yl)phcnyl 


OMe 


CF3 


188-189 


129 


5-Fluoro-4-incthyl-3-(pyrid-3-yl)phenyl 


Me 


a 


233-235 


130 


5-(5-Pyrimidinyl)-3-pyridyl 


OMe 


C3F3 


120-121, 
215-216 


131 


5-Fluoro-3-(2-pyrazinyl)phcnyl 


Me 


a 


226-227 


132 


5-Fluoro-3-(5-pyrimidinyl)phenyl 


Me 


a 


222-226 


133 


3-(3-Pyridyl)phcnyl 


C(Me,)CH,CH, 


91-92 


134 


5-Fluoro-3-(2-methyI-3-pyridyl)phenyl 


Me 


Cl 


205-206 


135 


4-Fluoro-3-(3-pyridyl)phenyl 


CI 


a 


200-202 


136 


4-Fluoro-3-(3-pyridyl)phenyl 


Me 


Cl 


185-186 


137 


3-(Pyrid-3-ylmethyloxy)phenyl 


OMe 


CF^ 


202-204 


138 


4-(Pyrid-3-ylmethyloxy)phenyl 


OMe 


CF3 


215-217 


139 


3-(Pyrid-3-yloxymethyl)phenyl 


OMe 


CF, 


188-190 


140 


5-Methyl-6-(pyrid-3-yl)pyrid-3-yl 


OMe 


CF3 


230-232 


141 


5-Chloro-6-(pyrid-3-yl)pyrid-3-yl 


SMe 


CF^ 


245-250 


142 


6-(5-Chloropyrid-3-yl)pyrid-3-yl 


SMe 


CF^ 


193-195 


143 


4-(Pyrid-3-yloxy)phenyl 


OMe 


CF^ 


^^^'^^^ 


144 


6-(Pyrid-3-ylthio)pyrid-3-yl 


SMe 


CF3 


^^^^ 


145 


6-(Pyrid-4-ylthio)pyrid-3-yl 


SMe 


CF3 






6-(Pyrid-4-ylthio)pynd-3-yl 


OMe 


CF^ 


204-206 


147 


4-(Pyrid-4-ylmethyl)phenyl 


SMe 


CF3 


206-209 


148 


3-(Pyrid-3-ylinethylaininocarbonyl)phenyl 


SMe 


CF3 


210-215 


149 


3-[3-(Pyrid-2-yl)propionynpheny] 


SMe 


CF3 


145-146 


150 


3-r3-(Pyrid-2-yl)- 1 -hydroxypropyI]phcnyl 


SMe 


CF3 


78-80 


151 


4-(Pyrid-4-ylmcthylaminocarbonyl)phenyl 


SMe 


CF^ 


138-140 


152 


3-[l-(Pyrid-2-yI)propionyllphenyl 


SMe 


CF^ 


110-112 
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153 


3-[2-(Pyrid-2-yl)ethylcarbamoyl]phenyl 


SMe 


CF^ 


92-94 


154 


3-[(Pyrid-2-yl)methylcarbamoyl]phcnyl 


SMe 


CF-^ 


^^^^^ 


155 


6-(Phenoxy)pyrid-3-yl 




CF-^ 




156 


6-(2,4-Diinethylpyrid-3-yloxy)pyrid-3-yl 




CF:? 


^^^"^^^ 


157 


6-(2-Methylphenoxy)pyrid-3-yl 


OMe 


CF^ 


226-228 


158 


6-(3-Methoxyphenoxy)pyrid-3-yl 


_gMc_ 


CF^ 


1 Ds. 1 so 
100* J 07 


159 


6-(4-Fluoro-2-inethylphenoxy)pyrid-3-yl 




CF-^ 




160 


6-(2.4-Dimethylphcnoxy)pvrid-3-yl 






236-238 


161 


6-(2-Chloropyrid-3-yloxv)pyrid-3-yl 






238-240 


162 


6-(2-Ethylphenoxy)pyrid-3-yl 


OMe 


CF^ 


215-220 


163 


6-(4-Caibamoylphenoxy)pyrid-3-yl 


OMe 




245-248 


164 


6-(2-Trifluoromethylphcnoxy)pyrid-3-yl 


OMe 


CF3 


237-238 


165 


6-(3-Trifluoromethylphenoxy)pyrid-3-yl 


OMe 


CF-^ 




166 


6-(2.6-Dimethylpyrid-3-yloxv)pyrid-3-yl 


OMe 






167 


6-(2-Methylpyrid-3-yloxy)pyrid-3-yl 


Me 


Q 




168 


6-(2-Methylpyrid-3-yloxy)pvrid-3-yl 


CI 




225-228 


169 


4-Fluoro-3-(5-pyrimidinyl)phcnyl 


a 


— 9 — 


^^^^^ 


170 


5-Fluoro-3-(5-pyrimidinyl)phenyl 


CI 


Q 




171 


4-Fluoro-3-(5-pyniiiidinyl)phenyl 


Me 


CI 


211-213 


172 


5-Fluoro-3-(5-pyrimidinyl)phenyl 


Br 


CF3 


214-218 


173 


6-(2-Mcthyl- 1 -oxopyrid-3-vloxy)pyrid-3-yl 


OMe 


cp^ 


252-257 


174 


4-Fluoro-3-(3-pyridyl)phenyl 


Br 




200-201 


175 


6-(3-Cyanophenoxy)pyrid-3-yl 


OMe 


CF3 


136-138 


176 


6-(4-Cyanophcnoxy)pyrid-3-yl 


OMe 


CF3 


188-189 


177 


6-(2-Mcthylpyrid-3-yloxy)pyrid-3-yl 


Br 


CF3 


211-213 
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Pharmacological data 

[3H]-inesuIergine binding to rat or human 5-HT2C clones expressed in 293 cells 
in vitro 

5 

Compounds were tested following the procedure outlined in WO 94/04533. The 
compounds of examples 1 to 165 have pKi values of 5.8 to 9.7. 

Reversal of MCPP-induced Hypoiocomotion 

10 Compounds were tested following the procedure outlined in WO 94/04533, The 
compound of examples 1, 3, 7. 8, 21, 24, 25, 26, 31, 40. 42, 52. 53. 54. 55. 77. 78 
79, 80 and 81 have IDsq's between 0.5 and 5.5 mg^g p.o. 



15 
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5 




wherein: 

and P'^ are independently phenyl, aromatic or paitially saturated monocyclic or 
bicyclic heterocyclic rings containing up to three heteroatoms selected from nitrogen, 
10 oxygen or sulphur, 

A is a bond, a chain of 1 to 5 atoms optionally substimted by Cj.g alkyl or A is an 
optionally substituted phenyl or an optionally substimted 5- to 7-membered 
heterocyclic ring containing up to three heteroatoms selected from nitrogen, oxygen 
or sulphur, 

IS r1 and groups are each independently hydrogen, Cj.^ alkyl optionally substituted 
by NR12r13, C2.6 alkenyl, C2.6 alkynyl, Ci.^ alkyltiiio. cyano, nitro, halogen. 
CF3, C2F5. NR12r13 cx>NR12r13, nr12cOR13, S(0)pNRl2Rl3 CHO, OCF3, 
SCF3, CORI^ CH20R^'*, C02R^^ or OR^^ where p is I or 2 and r13 and 
r14 are independoitly hydrogen, C^.^ alkyl, optionally substimted aryl or optionally 

20 substimted arylCi.galkyl; 

n and m are independently 0, 1 or 2; 
r3 is hydrogen or alkyl; 
r4 is a group of formula (i): 




in which: 

X and Y are both nitrogen, one is nitrogen and the other is carbon or a 

CR5 

group or 

ont is a CR^ group and the other is carbon or a CR^ group; 
30 r5, r6. r7 and r8 groups are indepcndendy hydrogen, Ci.g alkyl optionally 
substimted by one or more fluorine atoms, C2-6 alkenyl, €3^ cycloalkyl, C3.6 
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cycloalkylCi.6alkoxy. C2-6 alkynyl, €3.5 cycloalkyloxy, C3.6 cycloalkyl-Ci.6 
alkyl, Ci.g alkylihio, C3.6 cycloalkyltUo, €3.5 cycloalkyl-Ci.6 alkylthio, 
Ci-galkoxy, hydroxy, halogen, nitro, OCF3, SCF3. SO2CF3, SO2F, formyl, C2-6 
allcanoyl, cyano, (^tionally substituted phenyl or thienyl, NR12r13, C0NR12r13 or 
5 C02R*^ where where R12, r13 and R W are as defined for R^; or r6 and r7 fonn 
part of an optionally substituted 5- or 6-niembcred carbocyclic or heterocyclic ring; 
r9 and R^O are independenUy hydrogen or Cj-g alkyl; or 
r4 is a group of formula Qi): 




(ii) 

in which X and Y are both nitrogen, one is nitrogen and the odier is a CR^ group or X 
15 and Y are both CR^ groups and r5, r6, r7 and r8 are as defined in formula (I); and 
r1 1 is hydrogen or alkyl, or 
R** is a group of formula (iii): 

XiX 

20 

(iii) 

in which r6 r7, X and Y are as defined in formula (i) and Z is O, S. CH2 or NR15 
where r15 ,5 hydrogen or Ci^ alkyl. 

2. A coaq>ound according 10 claim 1 in which A is a bond or a group CH2O, 
25 CX3J2,orO. 

3. A compound according to claim 1 or 2 in which R^ is hydrogen, halogen, 
methyl, CF3 or OCF3. 

4. A compound acc<Hding to any one of claims 1 to 3 in which r3 is hydrogen. 
5 A compound accwding to any one of claims 1 to 4 in which R^ is a group of 

30 formula (i): 
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in whidi and are as defined in fonnula (i). 
6 A compound according to any one of claims 1 to 5 in which is 
5 tiifluoionaethyl or halogen and R^ is Ci.g alkox , Ci.5alkylthio or Ci.^ alkyl. 
7. A compound according to claim 1 which is: 
l-[(3-Pyiidyl)-3-phcnyl carbamoyl]-5-methoxy-6-trifluoromethyl indoline, 
l-[(4-Pyiidyl)-3-phenyl carbamoyl]-S-methylthio-6-trifluoromethyl indoline, 
l-[(3-Pyridyl)-3-phenyl carbamoyI]-S-methylthio-6-trifluoromethyl indoline, 

10 l-[(3-PyridyI)-4-phenyl carbamoyl]-5-methoxy-6-trifluromethylindoline, 
l-t(4-Pyridyl)-4-phenyl cart>amoyl]-5-methoxy-6-trifluoiomethyl indoline, 
l-[(2-PyTidyl)-3-phenyl carbamoyI]-S-methoxy-6-trifluoiomethyl indoline, 
l-[4-Methyl-3-(3-Pyridyl)-phenylcaii>amoyl]-5-methoxy-6-tiifluoiomethyl indoline, 
l-[3-Fluoro-5-(3-pyiidyl)phenylcarboiiioyl]-5-methoxy-6-trifluoromethyl indoline, 

15 l-[2-Huoro-5-(3-pyridyl) phenyl carbamoyl]-S-methoxy-6-tiifluoiomethyl indoline, 
l-(5-Phenyl pyiid-3-yl carbamoyl)-5-methoxy-6-tiifluoromethyl indoline, 
1-(S-Phenyl pyrid -3-yl carbamoyl)-5-methylthio-6-tiiflu(»Dmethyl indoline, 
l-[5-(3-Pyridyl)-pyrid-3-yl carbainoyl]-5-methoxy-6-trifluoromethyl indoline, 
1 -[5-(4-Tiifluoromethylphenyl)-pyrid-3-yl carbamoyl]-5-methoxy-6-trifluoromethyl 

20 indoline. 

l-[5-(4-Methylphenyl)-pyrid-3yl carbamoyl]-5-methoxy-6-tii£luoromethyl indoline, 
l-[5-(2-Thienyl)-pyrid-3-yl carbamoyl]-5-methoxy-6-trifluoromethyl indoline, 
l-[5-(3-Thicnyl)-pyrid-3-yl carbamoyl]-5-methoxy-6-tri£luoromethyl indoline, 
l-[S-(2-Pynolyl)-pyrid-3-yl carbamoyl)-5-methoxy-6-trifluoromethyl indoline, 

25 l-[5-(47Pyridyl)-pyrid-3-yl carbainoyl]-5-mcthoxy-6-trifluoromcthyl indoline, 
l-[2-(3-Pyridyl)-thiazol-4-yl carbamoyl]-5-methoxy-6-trifluon)methyl indoline, 
l-[2-(2-Pyridyl)-thien-5-yl carbamoyl)-5-methoxy-6-tiifluoromethyl indoline, 
l-(3-Fluon>-5-(4-methyl-3-pyridyl)phenylcarbamoyl)-5-methoxy-6- 
oifluoromethylindoline, 

30 l-(5-(2,6-Difluorophenyl)-3-pyridylcaibamoyl)-5-medioxy-6- 
tiifluoromethylindoline, 

6-Chloro-5-methyl-l-(4-methyl-3-(pyrid-3-yl)-phenylcarbamoyl) indoline, 

l-(4-Methyl-3-(pyrid-3-yl)phenylcarbamoyl)-5-thiomethyl-6-irifluoromediyl 

indoline. 
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l-(3-Fluoro-5-(pyrid-3-yl)ph nylcarbanioyl)-5-thiomethyl-6-tiiiluoromediyI- 
indoline. 

l-(4-Chlc3rt>-3-(pyiid-3-yl)phenylcaibamoyl)-5-xncthoxy-6-trifluoromethylind^ 
S-Methoxy-l-(S-methyl-(l^-4-oxadiazol-3-yI>phenylcarbanx>yl)-6-tiiflaon>me 
5 indoline, 

l-[4-Methyl-3-(4-inethyl-3-pyTidy])phenylcarbamoyl]-5-ixiethoxy-6-tiifluoiDmethyI 
indoline, 

l-[S-BiDiix>-3-(pyrid-3-yl)phenylcaifoaxxx>y]]-5-methoxy-^tiifluorom^ 
I-[4-t-Butyl-3-(pyrid-3-yl)phenylcaibanioyl]-5-methoxy-6-tiifluoromethylindoline, 
10 l-I4-M«hoxy-3-(pyrid-3-yl)phenyl<arbainoyl]-5-methoxy-6-trifluoronieA^ 
l-[5-Ruoro-4-mcdioxy-3-(pyrid-3-yl)phenylcarbanioyI]-5-inethoxy-6- 
tiifluoromethylindoline, 

l-[3-Bion)<>-4-methyl-5-(3-pyridyl)phcnylcarbamoyl]-5-inethoxy-6- 
trifluoioniethylindoline, 
15 l-[3-(4-Isoquinolyl)phenylcarbanM>yl]-5-methoxy-6-trifluoromethyl indoline, 
1 -[5-(4-Methyl-3-pyridyl)-pyrid-3-ylcaibamoyl]-5-methoxy-6- 
tiifluoFQmethylindoline, 

l-[6-(3-Pyridyl)-pyrid-3-ylcarbanK)yl]-5-methoxy-6-trifluoromcthylindoline. 
l-[5-(2-Furyl)-pyrid-3-ylcarbanioyl-5-medioxy-6-trifluoromethyl indoline, 

20 l-[2-(I>yrazinyl>thiazol-4-ylcaibamoyI]-S-inetfaoxy-6-trifluQn>methyl-i^ 
l-[3-(5-IVin]idyl)pbenylcarbanaoyl]-S-n»thoxy-6-trifluoit>niethyl-^ 
l-[3-(4-Mctiiyl-3-pyridyl)phenylcarbamoyl]-5-methoxy-^tiiau(TOmcthylindolinc 
l-[5-EthyI-3-(pyrid-3-yl)phenylcaibamoyl]-S-methoxy-6-aifluoromethylindoline, 
S-Methoxy- l-[5-phenyI-3-(pyrid-3-yl)phenylcaibanioyI}-6-trifluaioniethyl indoline, 

25 6-Chloro-5-methyl-l-[4-niethyl-3-(4-nacthyl-3-pyridyl)phenyl carbamoyl] indoline, 
l-[3-(pyrid-3-ylaminocari)onyI)-phenylcarban]oyI]-5-niethoxy-^tiifluon>methyl- 
indoline, 

l-[3-(Pyrid-3-ylaminocarbonyl>phenylcart)amoyl]-5-mcthyIthio-6-trifluoro 
indoUne. 

30 1 -[3-(Pyrid-4-ylaminocarix>nyl)-phenylcarban3oyl]-5-methylthio-6-trifluon>niethyl 
indoline, 

l-[4-(Pyrid-3-ylaniinocarbonyl)-phenylcaibamoyl]-5-niethylthio-6-trifluoio^ 
indoline, 

l-[4-(Pyrid-4-ylaininocarbonyl)-phenytoarbanioyl]-5-methylthio-6-trifluoiDmeth^^ 
35 indoline, 

l-[3-(3-pyiidylcarbonyl)phenylcarbanK)yl]-5-methoxy-6-trifluoromcthyl indoline, 
l-[3-(PyiidO-yl-aniinosulphonyl)-phenylcait>amoyl]5-metboxy-6-trifluoromethyl- 
indoline. 
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5-Methylthio-6-tiifluoronx!thyl-l-[6-(pyridin-3-yloxy)pyridin-3- 
ylcarbaiiK>yl)]indoline, 

5-Mcthoxy-6-trmu<mOT>cthyl-l-[6-(pyridin-3-yloxy)pyridinO-ylcart>amoyU 
5-Mcthoxy-6-trifluorornethyl-l-[4-(pyridin-4-ylmethyloxy)phenyl 

5 carbaixx>yl]indoline, 

5-Mcthoxy-6-ttinuoromcthyl-l-t6-(pyridin-4-ylmcthyloxy)pyridin-3- 

ylcarbamoyllindoline, 

^MethyltMo-6-trmuoronjethyl- l-I4-(pyrid-4-yl-mcthylainino caibonyl)phenyl 
carbaiDoyl]indoline, 

10 Trans-5-Methyldiio-6-trinuoromethyl-l-{4-[2-cthenyl-(4-pyridyl)]-phcnyl 
caibamoy 1 ) -indoline, 

5-Mcthylthio-6-trmuoromethyl-l-{4-[2-ethyl(4-pyridyl)]phcnyl^ 

l-(l-(4-Pyridyl)-5-indolylcait)anK>ylV5-methoxy-^trmuoromediyli^ 

5-Methoxy-6-trinuc>roinethyl-l-[4-(pyridin^ylthiomethyl)phenyl 

IS caTbanK)yl]indoline, 

5-Methoxy-6-trifluoromethyl-l-[4-(pyridin-4-ylsulphonylmcthyl) 
phenylcarbamoyllindoline, 

5-Mcthoxy-6-trifluoromcthyl-l-I4-(pyiidin-4-ylinethylthio)phenyl 

caifaamoyl]indoline, 
20 5-MethyltMo-6-trifliioron»thyl-l-[(6-phenoxy)-^pyiidylcarbaxiK>yy 

5-Methoxy-6-trinuoromcthyl-l-(2-(pyridin-3-yloxy)pyridin-4-ylcaibanK)yl)]i^ 
5-Mcthyltiuo-6-trinuoroiiJCthyl- l-[6-(2-nicthylpyridin-3-yloxy) pyridin-3- 
ylcaibamoyl]indoline, 

5-MethyltMo-6-tfmuoromcthyl4-[6-(6-inethylpyridin-3-yloxy)pyridin-3- 

25 ylcarbamoyl]indoline, 

5-Mcthoxy-6-trifluoromethyl-l-[6-(pyridin-3-yldiio)pyridm-3-ylcarbaimyl]m^^ 
5-Mcthylthio-6-trmu<m5mcthyl-l.[4-(pyrid-3-ylmethyl)aimdo phenyl 
carbamoyllindoline, 

5 Methylthio-6-tiiflucm)methyl-l-[3-(pyrid-4-ylniethyl)amidophcny^ 
30 indoline, 

5-Methyltluo-6-trinuoromethyl-l-[4-(pyrid-2-ylniethyl)amidophenylcarb^ 
indoline, 

l-(l-(3-Pyridylmcthyl)-5-indolylcaibaimyl)-5-metiioxy-6-trifluoronKthylindolm^ 
l-(l-(4-Pyridylmcthyl)-5-indolylaiibanK>yl)-5-methoxy-6-tiifluoronwthy^^ 
35 i-(l.(3-pyridyl)-5-indolylcaibainoyl)-5-mcthoxy-6-trifluon>mefliyl indoline, 
5-Methylthio-6-trifluoromcthyl-lM3-[2-(3-pyridyl)thia2ol-4-yl]phenylcarbam 

indoline, 
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5-Mcthylthio-6-trfflucmraiethyl-l-{4-[2.(4-pyridyl)-thiazol-4-yllphcn^ 
carbainoyl)indoline, 

5-Mcthylthio-6-trmuc>roinethyl-l-{4-[2-(3-pyridyl)-thiazol-4- 
ylJphenylcartMmoyl ) indoline, 

l-[4-Huoro-3-{3-pyridyl)phcnylaubainoyl]-5-niethoxy-6-trmu<TO 
l.[3-Huoro-5-(pyrunidin-5-yl)phenylcarbanK)yl]-5-methoxy-^^ 

indoline, 

l.[4-CMon>-3-(4'meihyl-3-pyiidyl)phcnylcart>ainoyl]-5-methoxy-6- 
trifluoFomethylindoline, 

l-I2,^Dihydio-7-(pyrid-3-yl)benzofiiran-5-yIcaibamoyl]-5-mcthoxy-6- 
trifluoromethyl indoline, 

5-Methoxy-6-irifluoroinethyl-l-[6-(2-niethylpyridin-3-yIoxy)pyiidin.3- 
ylcarbanx>yl]indoline, 

5.Methoxy-6-trinuoromethyl-l-[6-(4-methylpyiidin-3-yloxy)pyridin-3- 
ylcarbamoyljindoline, 

and phannaceutically acceptable salts thereof. 

8. A compound according to any one of claims 1 to 7 for use in ihcrapy. 

9. A phannaceutical composition which comprises a compound according to 
any one of claims 1 to 7 and a phannaceutically acceptable carrier or excipient 

10. A process for the preparation of a compound of formula (I) or a 
phannaceutically acceptable salt thereof, which process comprises: 

(a) the coupling of a compound of fonnula (II); 

with a compound of formula (lEO; 

D-R^' (HI) 

wherein A, pl and p2 are as defined in formula (1) , C and D contain the appropriate 
functional group(s) necessary to foma the moiety -NR^'CO when coupled, the 
variables R^'. R2'. R3' and R^' arc r1 , r2 r3 and R^ respectively, as defined in 
fonnula Q), or groups convertible thereto, and thereafter optionally and as necessary 
i and in any appropriate order, converting any r1', r2', r3' and R^'. when other than 
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r1. r2, r3 and respectively to r1. r2 r3 and R^, intercon verting R^, r2, r3 
and R'^ and forming a phannaceutically acceptable salt thereof; or 
(b) the coupling of a compound of formula (TV); 

R--0-E 
(TV) 

with a compound of formula (V); 



10 

(V) 

wherein Pl, P2 Rl", r2', r3* and r4' are as defined above and E and G contain the 
IS impropriate functional gtoup(s) necessary to form the A moiety when coupled and 
thereafter opdonaUy and as necessary and in any appropriate order, converting any 
r1', r2', r3' and R^', when other than r1, r2, r3 and R^ respectively to r1, r2 r3 
and R^, interconverting R^. r2, r3 and R^ and forming a pharmaceudcally 
acceptable salt 
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n A. .U K«ch>b)e cl.in.. could be R»che. without effort Juetifybg » «jdftion.l ihi. Authority did not invit. payment 
'■ ' — ' of Miyiddllionalfte. 



the ippiicant, ihit 



□ Ai only tome of the rtquir ed additionii Rtfch fee* were dinely paid by the i 

, □ Nor«r-r«l««itio..l"«t*fe« w.ta«lyp^by^^^ 
' — ' rettrieted to the tavtnilon fint mentioned in thecUimr. it it covered by diimi Noi» 



I ] The kddiiional ttircb feet were aocompinled by the »pplie«if i pi 
No protwt ucompanied the payment of tddidonal eearch feet. 
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